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THE 


MATHEMATICAL MONTHLY. 


Vol. NOVEMBER, 1858....No. IL. 


PRIZE PROBLEMS FOR STUDENTS. 


L 
Wuart conditions ought the sides and angles of a parallelogram 
to satisfy, in order that a square may be inscribed in it? 


IL. 

Measure the sides a,b,c of a plane triangle, and suppose that 
a,8,y are respectively the errors of the sides. Find the influence 
of these errors upon the angles A, B,C. 


III. 

Two triangles, A BC and adc, are similar when the angles A and 

a are equal, and the sides BC and dc, opposite the equal angles, are 
to each other as the perimeters of the triangles. 


IV. 
Show that the product of six entire consecutive numbers cannot 
be the square of a commensurable number. 


V. 

If, through any point, secants be drawn to a curve of the second 
order, and through the two points where each secant intersects the 
VOL. I. 5 (29) 
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curve, tangents be drawn meeting each other, the locus of all such 
points of meeting is a straight line. 


The solutions of these problems must be received by the 10th of 
January, 1859. 


Credit for the prize problems will always be given with their 
solutions. 


FIRST LESSONS IN NUMBER. 


BY REV. THOMAS HILL. 


As the senses are developed before the power of abstract thought, 
so concrete arithmetic should precede the arithmetic of pure num- 
bers. The little wood-cuts, given in the most elementary books on 
arithmetic, are not sufficient for the purpose of conveying just ideas 
of number. For beginners in arithmetic, a quart of corn or beans 
is an almost indispensable apparatus. The sliding beads upon a 
wire frame, frequently used, are rendered comparatively worthless 
by having twelve beads upon a rod, in threes of one color. They 
should have ten beads upon a rod, five of each color. 

One of the earliest points to which the attention of the child 
should be directed, is the difference between prime and composite 
numbers. The natural series of numbers from one to twelve, will 
afford food for thought and materials for amusement to a young 
scholar for many months. Let him take, for example, six beans, and 
arrange them in two groups of three each, this will show him that 
2x3=6. Each of the three beans, in one pile, may take a com- 
panion from the other, and thus we shall have 3X 2=6. From 
this example, the child may commence the induction that the value 
of the product is independent of the order of the factors. Dividing 
the six again into two threes, we may again reduce it to three twos 


ig 


by simply subtracting one from each of the threes and putting these 
two ones together. From this the child may begin his inductions in 
regard to permutations and combinations. If one is now added to 
the whole, making seven, none of the properties of a composite 
number remain, but some of the truths concerning permutation and 
combination are unaffected. 

The young child must not be expected, from his arrangement of 
beans upon his desk, to deduce the properties of numbers, but only to 


see them. It is the sense, rather than the reason, which is to be first 
exercised. 


SUBTRACTION BY MULTIPLICATION AND ADDITION. 


BY PLINY EARLE CHASE. 


Tue following rule will doubtless be new and interesting to such 
readers of the Mathematical Monthly as are not familiar with Mann 
and Chase’s Arithmetics, or Chase’s Common School Arithmetic. 

Write nine times the subtrahend under the minuend, and add each figure 
of the upper number to the figures in the same place, and all the inferior 
places of the lower number, carrying as in ordinary addition. Proceed in 
this manner, stopping at the figure that falls immediately under the left hand 
Jigure of the minuend, and the result will be the difference sought. 

Example. Required the difference between 9047 and 23615. 


23615 5 and 3 are 8; 1 and 2 and 3 are 6; 6 and 4 
81423 = 9 x 9047 and 2 and 3 are 15; 1 to carry and 3 and 1 and 
14568 4 and 2 and 3 are 14; 1 to carry and 2 and 8 


and 1 and 4 and 2 and 3 are 21, but as the 1 falls under the left 


hand figure of the minuend, we stop there, and find the true re- 
mainder to be 14568. 


\ Demonstration. If M represents the minuend, S the subtrahend, 


| 


and z the number of figures in the minuend, the result obtained by 
our rule is 
M--(10*—1—10*) S=M—S. 


» 
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NOTE ON THE EXTRACTION OF THE CUBE ROOT OF 
NUMBERS. 


BY THE EDITOR. 


In the Nouvelles Annales de Mathématiques for January, 1858, 
we find the following method for extracting the cube root of num- 
bers, which ought, on account of its easy application, to be generally 
used. The editor remarks in the April number, that the method had 
previously been given in a work entitled Caleul pratiques, in which it 
is claimed as new. The reader will find the same process, entitled a 
new method, in the American edition of Young’s Algebra, published 
as long ago as 1832. It may also be found in some of our arithme- 
tics; and many teachers, undoubtedly, already know and use it. 

It is well known, that, in the usual rule, the chief difficulty con- 
sists in forming the trial divisors, and the labor increases in a rapid 
ratio with the number of figures in the root. The method proposed 
reduces this part of the process to the simple addition of numbers 
already used. If 7,72, 73, &c. denote the successive figures of the 
root, it is known that 7, is found by simple inspection from the first, 
or left hand period of the given number, J, and that 3 77 is the trial 
divisor for finding 72. 

As soon as 7, is found, we subtract from J, the cube 

(n+ + 87in + 

(1) =nit+ (387+ 
in which the quantity in the parenthesis is the complete divisor. 
The trial divisor for finding 73, is 


| 
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+ my? = + + 373 
(2) = (37+ 38m +7) + (8m +7) +7 


Now, comparing (1) and (2), we see at once, that the successive trial 
and complete divisors are made from each other as follows : — 

(3) Ist trial divisor = 3 77. 

(4) 1st complete divisor = 377 + (37; + 72) 72. 

(5) 2nd trial divisor = 3 (r, + 72)? 

= Bri t+ (87% + 72) + (387% + 72) 72 + 773. 

This shows, that when we have once computed (37, + 72) 7, to find 
(4) from (3), we use the same result to find (5) from (4), only adding 
73 besides. In this way any trial divisor is made from the preceding 
complete divisor, by the addition of results already found. 


The following example will sufficiently illustrate the method, 
and show the facility with which it can be used. 


Extract the cube root of 162467446993496. 


162467446993496 | 54566 = root 


125 3x &=75- 
37467 616 = (3 54 4)4 
32464 x4 
5003446 
3 5428748: 
8125 
588821993 25 
3 xX 545% = 891075 
98136 = (3 « 545 6)6 
53588177496 36 
3 xX 5456" 89303808 - 
982116 = (3 x 5456 + 6)6 
53588177496 x 6 
6 


3 X 545667 = 8932345068 
It will be observed, that in the parentheses, the numbers preced- 
ing the sign + are tens, and those after it units. 


‘ 
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SIMPLIFICATION OF THE EXPRESSION Va+cyd. 


BY JOHN M. RICHARDSON. 


Tue solution of equations of the fourth degree, involving only the 


even powers of the unknown quantity, gives rise to the expression 
V(a+teyVd). It can often be reduced to a simpler form, and it is 


proposed here to investigate it, and to deduce from the investigation 
a simple rule independent of any formula for the reduction of all 
such expressions. 

The square root of a binomial cannot be extracted so long as it 
retains its binomial form ; but if it can be resolved into a trinomial, 
the terms being so related that twice the product of the square roots 
of the extremes shall be equal to the mean, the root of the expres- 
sion is equal to the sum or difference of the square roots of the 
extremes. 

Whenever the numerical values of a, c, and d are given,a+cy d, 
can easily be resolved into a trinomial; and even when the expres- 
sion is purely algebraic, it can in many cases be simplified. 

Now, 
and if (a—d) is a perfect square whose root is the half of c, there 
results 

Before enunciating the rule, some numerical and literal examples 
will be solved. 
(55+ 1476)>y (49+ 14¥6+6)=7+ 

12 —7) = y [36 — 12 y—7 + (—7)] = 6 —y—7. 

(—3)] —83. 

The rule, then, is simply this: Subtract d from a, and if the remainder 
isa perfect square whose square root is one half of c, the root of the expression 
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ts $¢c-+d. In other words, When the expression can be simplified, the 
root is half the coefficient of the second radical plus or minus, the radical itself. 
There are, occasionally, some apparent exceptions to the rule, when 
the expression can be really simplified by other processes. But the 
exceptions are only apparent, and result from the fact, that the 
expressions are not in proper form for the application of the rule. 
Sometimes a factor is under the second radical, which should be in 
the coefficient; sometimes one in the coefficient which should be 
under the radical. Thus, 
+ 732) = 26 + 32 + 32), and the rule does not apply ; 

but / y 2, and substituting, 

7/2. 

(46 + 6 5) =y (41+ 5); and the rule does not apply. 
But 45; substituting 

(46+ 2745) (1427454 45) 

Of course there are many expressions which cannot be simplified ; 
but when the expression can be reduced, the rule given is the short- 
est and the most direct for obtaining it in its simplest form. 


NOTE ON DERIVATIVES. 


BY REV. THOMAS HILL. 


1. To find by the aid of derivatives the development of (a +-z)". 
Let us suppose 

(1) Bre4+ 4+ De + Ex + &e. 
the problem is to determine the values of A, B, C, &c. 


Take the derivatives relatively to z, and also to a, denoting 
the latter by accenting the letters, that is, putting A’ =D, A, &c. 


This gives 

(2) &e. 

As these are to be true for all values of z we may put z= 0 
by which (1) gives us 

4, 
while (2) and (3) give 


As the first members of (2) and (3) are equal, the second 
members are also, and will remain so, after subtracting the equal 
quantities B and A’. This gives 

202+ &= + &. 
Dividing by z we have 
20+ 3D2+ &=P+ &e. 


This by making z = 0 gives 
B; C= 1B. 
A repetition of the process will give us the series, 
Azz 
B= 
C= = 
=}. $n(n—1) (n— 2) 
4.42 (a — 1) (n— 2) (n— 8) a*®~4, 
and so on. 
These values of A, B, C, &., being substituted in (1) give us 
7? + &e. 
2. To find, in derivatives of a function of 2, the value of the 
function after z has been increased by a definite amount. 


Let us denote any function of z by the expression f (x), and 
the same function after adding h to z by the expression f(z -- A). 


| 

| 

| 
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Let h be divided into an infinite number of equal parts, either of 
which=i. Then it is manifest, since 


on Df (2), 
that 
(4) +) =f (x) + i DF (2). 
And if in this, we put 2’ for z, 
+i) + (2). 
Then putting z’ = x + 1, we have by (4) 
f (e421) =f (2) +i Df (2) +i DS (2) +P DY (2), 

=f (2) + (x) + PDS (2). 
In like manner 

f(a + =f (2) + + 37° Pf (2) +? D(z). 


And in general 


f +% Df (2) (2) + be. 
And if we make a infinite so that 2 — : n— 2, n — 3, &e. are 
each equal to n, we have 


=f(2) (2) + SE (2) + DY (2) + be 
Putting ni = A, that is, making vine number of parts in /, gives 
ADf (x h? D’ f (x (x 
(5) =f (2) 4 4 + be. 
Making z= 0, gives us 


(8) =F) 4 + he 


3. Equation (5) is called Taylor’s theorem and equation (6) 
MacLaurin’s theorem. Their great practical value is apparent at 
a single glance, and their metaphysical value is no less deserving of 
notice, as showing how each point of a curve contains in itself the 
law of the whole line. No student of ordinary algebra need find 
any difficulty in mastering these beautiful theorems as I have now 
presented them. 
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ON THE RELATION BETWEEN THE STATES OF MINIMUM 
AND EQUILIBRIUM. 


BY JOHN PATERSON. 


[Continued from page 14.] 


1. Three equal translatory forces applied , 
at the points A, B, C (fig. 4), and acting 
either all towards or all from the point O f 
through the intervention of the rigid lines 
AO, BO, CO, every pair of which makes 
an angle of 120° at 0, will equilibrate on | 
that point. For, on O describe a circle with 
any radius, and draw a line ZL’ in any 
direction through the centre 0: the alge- — fig 4 
braical sum of the cosines Oc’ + Oc’ + Oc” formed by the unit 
measures Oa, 0b, Oc, of the given forces, with the line L L’, is zero ; 
the sum of the components of two of the unit forces is equal in 
magnitude and opposed in direction to the component of the third 
force in the same direction, and the direction of each force divides 
equally the angle formed by the two others. 

The lines 0 A, O B, O C, may be prolonged indefinitely, and the 
points A, B, C taken anywhere on each: ares to contain each an angle 
of 120°, described on A B, BC, CA as chords, will always intersect 
in 0, which is always, therefore, the point of aggregate minimum 
distances, so long as neither of the points passes over the point 0. 

2. To show that O is the point 
f of minimum distance, Smpson directs 


i to assume some other point Q (fig. 5), 
and draw Qa, Qc respectively per- 
BMH! pendicular to A 0, BO, C0; the sum 


a of the prolongations 0 +- Oc is equal 
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to the curtailment Oa, and consequently 
CO. 


Draw the three hypothenuses A Q, B Q, C Q to form the right angled 
triangles Aa Q, Bb Q, Ce Q, and 


00. 

3. The point of aggregate minimum distance having thus been 
found by geometry, the final solution of the problem appertains to 
ordinary trigonometry. Making AO=2z, BO=y, CO=z, the tri- 
angles AO B, BO C, COA give the equations 


+22, 
because cos120°—— 43. The elimination being duly performed, 
the results are 


This method of finding 2,y,z2 is given by Mr. Perkins, in his 
Treatise on Trigonometry; and the elimination is exhibited at 
length in the Treatise on Algebra, by the same author. 

Another method, but more circuitous and operose, is followed 
by some writers, which consists in equating the sum of the expres- 
sions for the areas of the included triangles A OB, BOC, COA, 
to the area of the including triangle ABC expressed in terms of 


the sides a,d,c, and then eliminating the unknown quantities by 
artifice as usual. The equation thus formed is 


3= (S(S—a) (S—3) (S —c))! = M, 


when calculated, because sin 120° = hd and § is put for the semi- 


i 


perimeter of the triangle ; and the results of the elimination are ex- 


pressed by 
1 (P+e—a , 2 


y=3( 2 yal? 

, 2) 
e= 


where # is put for 
2 
(a +2 M*y3). 

4. On the occasion of a railroad company in the western part 
of this State (New York) occupying three stations forming a tri- 
angle with sides measuring 60, 70 and 90 miles, and desiring to 
locate a depot of stores for the mutual accommodation of the 
stations at the point of minimum travel, this noted and somewhat 
difficult problem has recently been completely re-solved by a prac- 
tical arithmetician, without calling in the aid of the higher geometry, 
and apparently entirely unaware that the question was extant in 
history. When it is brought to mind that the solution taxed the 
ingenuity of one of Italy’s ablest geometers, it will reflect much 
credit upon the mathematical ability of the calculator who has 
thus achieved a new solution by the principles of arithmetic alone ; 
while at the same time it adds another to the already numerous in- 
stances, so frequently happening in our country, of an almost useless 
expenditure of time and effort at the discovery of things that were 
brought to light centuries ago. An acquaintance with the labors of 
our predecessors is a useful introduction to the prosecution of new 
discovery ; and mathematicians would do well sometimes to apply 
a phrase of SHaxspgare’s, “and look to the past, as well as to the 
future.” 


The minimum distances in the present example, calculated from 


7 


the formule of Mr. Perkins, and agreeing to the sixth decimal with 
the values reported to the railroad company, are 
x = 57.0841787 
y = 46.6646085 
2 = 21.0164356 
124.7652228 miles = AO + BO- CO, 
the aggregate minimum Cistence. 


OVALS AND THREE-CENTRE ARCHES. 


BY J. B. HENCK. 


Application to certain Special Cases. 

In applying formula (1), page 26, we may make various sup- 
positions, such as that the angle BLD (Fig. 2) shall be 60°; that 
the first radius shall be a certain part 
of a; that a and 6 shall have a cer- 0 
tain ratio to each other, &. These 
suppositions will introduce additional 
equations which are to be combined 
with (1). 

Case 1. When the angle BED iim 
(Fig. 2) is to be 60°. This gives the — 


angles FL G and EG F each = 60°, and consequently LF = 2 FC, 
or = 2(a—r), 


2a—r. 
Substituting this value of 7, in (1) we have 
2ar+ 2, 
—4ad), 


4 


r==a— t(a—d)—} (a— db) 
r=a—t(a—d)(1+ 73), 
and m= 2a—r=a+i (a—d) (1+ 

The construction of this case is usually given as follows: With 
centre C and radius a draw the quadrant BHI Make BH= HC 
=a. Jom HI. Through A draw AD parallel to HJ, meeting 
BHin D. Through D draw D EF parallel to HC, cutting B C in 
FE, and AC produced in F. £ and F are two of the centres. 

Another construction, derived directly from the value of r just 
found, may be used. On HC make K C= AZT=a—b. Through 
K draw KE parallel to BZ) Through F draw DEF parallel to 
HT C, cutting AC produced in F. SF and F are two of the centres. 
By means of triangular rulers, having angles of 60° and 45°, this 
construction becomes remarkably simple. The correctness of this 
construction is evident. For if the perpendicular KZ be dropped 
on EC, we have L C= KC cos 60° = + (a— bd), and LL= KL 
= KC sin 60° > (a— EC=>LC+ EL= (a—d) 
(1+ 73), and BE = BC— EC= a —} (a—d) (1+ y 3). 

In a work in common use in this country, the centre £ is ob- 
tained by laying off # C= ¢(a—d). We have seen that it should 
be, 4 (1 + y 3) (a — bd) = 1.366 (a — d) nearly. The error is too 
oe | to be Lanovere A detected on a small figure on paper, but should 

| mB] an engineer lay out a large reservoir, for 
i instance, by this rule (a misfortune that 
has actually happened), he would learn 
the value of knowing how to compute 
the radii accurately. 

Case Il. When the angle BED 
(Fig. 3) is to be 45°. Here the angles 


* The lower sign alone of the double sign is to be used, since we know that r 
must be less than 6, and, therefore, less than 4 (a + 8). 
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FEC and EFC are each = 45°, and consequently C= £C or 
r,—b=a—r, 
a+tb—r. 
Substituting this value in (2), page 26, we have 


= (a— BY, 
b—r=t(a—d)y2, 
r=b—i(a—d)y2, 
and i(a—d)y2. 

The construction is as follows: From C lay off CG and CZ each 
equal toa—%. Join GH, and from C draw CJ perpendicular to 
GH. Then GI= }(a—bd)y 2, and as BG = 4, lay off GE = 
GJ, and £ will be one centre. The other centres /, A, and Z are 
obtained by making CF, CK, and CZ each equal to CL. 

Case III. To draw an oval, so that the two radii may be as 
nearly equal as possible, that is, that 7, — 7 shall be a minimum. 

By subtracting r from both sides of (2), we have 


a — 
— rat 


Differentiating, we have 
— 1) = = — 1=0, 
= t(a— dy, 
 b—r=i(a—d)y2, 
t(a—d)y2. 

This is the same value of 7 as that found in Case II.; so that to 
make the difference of the radii a minimum, the angle B  D must 
be 45°, and the construction is the same as that of Case II. - 

Case Whena:5=83: 2, and is taken equal to $a. Here 
(2) gives 


— = fa= 26. 


. 
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The construction of this case is ex- 
tremely easy, and merits attention when 
the ratio of a to 6 can be assumed as above. 
The centres # and @ (Fig. 4) bisect B C 
and CH, and the other two centres A 

j and /’ are at the extremities of the diam- 
eter AS. 

Case V. When DF, the line pass- 
ing through both centres (Fig. 5), is to 
be perpendicular to the whole chord 
AB. Here the triangle # CF becomes 
similar to A B C, and we have L 

—b:a—r=a:b, 
br, —P =e —ar, 


b . 


If in this value of 7, and in the first value given in (2) we put 
a + i? = c*, and then put the two values equal to each other, we 
c—2ar 
2b6—2r’ 
— 2abr—22rt 2ar=de — 


ee — 


have 


ec(c+a—bd) 
b 26 


These values give rise to a simple construction often given. 


ia 
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} 
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a 2a 
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2a 2a 2ab> 
c 
(a—)d) 
2 a 2 a 
ee 
2a ? 
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AB take AH = a — d, and bisect BH by the perpendicular D F, 
cutting BC in L,and AC, produced when necessary, in F. F and 
f are the centres. For the similar triangles ZB @ and A BC give 
BE: BG=AB: BC, 
or r:3(e—a+tb)=e:a, 


2a 
and the similar triangles A /’G@ and A BC give 
AF: AG=AB: AC, 
r:t(e+a—b)=c:), 


ON THE DIVISIBILITY OF NUMBERS. 


BY E. B. ELLIOTT. 


Ayy whole number, 1, may take the usual decimal form 
N = 10? n, + 10°-*n,_, +... 10? + 10'm + m, 

(1) = => 10° Ny» 
in which z,, ”,_1, &c., are the digits in the order of their places, m 
being the unit digit, 2, the digit in the place of tens, and soon; p--1 
denotes the number of digits, and =, the sum taken relatively to p. 

We wish a simple rule for determining by inspection when the 
number, J, is an exact multiple of a given integral divisor, D; and 
when not a multiple, for determining the number of units in the ex- 
cess of VV over the largest multiple of the divisor, which may be 
contained in it. 

Any power p of 10 is equal to some multiple M of the divisor 
D, plus a remainder 7,; that is 
(2) 10? = M 
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in which M may be zero, or any integer, whatever, whether positive 
or negative. The numerical value of the remainder 7, may be essen- 
tially either positive or negative. 

By substituting this value of 10? in (1), it becomes 

N==,(M D+7,) 
= M D+ =, 

It is manifest that whenever the quantity in the parenthesis is a 
multiple of the divisor D, the number JN will be also. 

It will commonly be desirable to have the numerical values of 
the remainders 7,, 7,1, 7-2, &c., the smallest integers possible, 
whether positive or negative. A convenient general method, for 
finding the numerical values of these remainders, will be to divide 
unity, followed by an indefinite number of zeros, by the given divisor 
D. The successive remainders will be the ones sought. 

Exampte. Required, the numerical values of the remainders, 
1p» Tp—1> &C., peculiar to the divisor seven. 


Quotient. 
Remainder. 


Negative quotients and remainders have the sign minus written 
over them. In the usual form of division the quotients and remain- 


ders will be positive. 
7/100000000:-- 
|014285714--- Quotient. 
132645132+++ Remainder. 


The number 454526 is not a multiple of seven, for the sum of 
once the unit digit (1 x 6), three times the next (3 x 2 = 6), 
twice the next (2 5= 10), minus once the next (— 1 4= 
— 4), minus three times the next (— 3 X 5 = — 15), minus twice 


e 
| 
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the next (— 2 x 4 = — 8), is minus five (6 + 6 4+ 10 —4 — 
16 —8 =>—5 => — 1X 7+ 2), which is not a multiple of seven ; 
but the excess of minus five over the multiple of seven next smaller, 
that is, minus once seven, is two. Hence the excess of the number 
454526 over the greatest contained multiple of seven is two. 

For the negative values of the remainders (— 1, — 3, — 2) may 
be substituted the positive values (6, 4, 5) obtained by adding seven 
to each negative value. But the repetend, in this case, would be 
one of six distinct places, namely (1, 3, 2, 6, 4, 5), instead of the 
simpler, the more easily remembered, and the more readily applied 
one of but three different places, namely (1, 3, 2, — 1, — 3, — 2), 
the successive series being alternately positive and negative. The 
following table gives values of the remainders corresponding to a 
few of the practically more important divisors; and it may readily 
be continued for any other divisors whatever. 


Divisors. Remainders. 
D. Too Tis ey Tor ry 
7. 1 1, 8 2, —1,—3,—2, 1, 38, 2, . 
orl, 3 2 6 4 5 41, 8 2, 
8. 1 2 4 OO, oO, 0, 0, 90, eee 
1,—1, 1, —1, 1,—1, 1, —1, 1, 
M ° 
13. 1,—3,—4, —1, 3, 4 1, —3,—4, 
orl, 10, 9 123, 3 4 1, 10, 
17. | 1,—7,—2, —3, 4, 6,—8, 5, —1, 
orl, 10, 15, 14, 4 6, 9, 5, 16, 
99. , 10, 1, 10, 1, 10, 1, 10, 1, 
1, 10,—1,—10, 1, 


{ 10, —1, —10, 


orl, 10,100, 91, 1, 10,100, 91, 1, . 
The remainders peculiar to the number seventeen may take the form 
either of a positive repetend of sixteen places, or of repetends alter- 


] 


nately positive and negative of but eight places each, the complete 
series being 


1, 10, 15, 14, 4, 6, 9, 5, 16, 7, 2, 3, 13, 11, 8, 12,.... 
1, 10, —(2, 8, —4) +-8 (2, 8, —4), —1, —10, + (2, 8, —4,) —8 (2, 8, —4),.... 


The above general method for finding the numerical values of 
the remainders (7, 71,72) 73,----) peculiar to any given divisor, 
accompanied by their numerical values for all integral divisors 
between 1 and 30, was given by the present writer in the year 1846 
to classes of pupils at Lyons, in the State of New York. 

In the fourth volume of the “Mémoires de la Société Impériale 
des Sciences Naturelles de Cherbourg,” published in 1856, appears a 
paper entitled “Caractéres de Divisibilité des Nombres Entires, par 
M. de Lapparent,” in which it is stated that “the celebrated shepherd 
computer of Touraine, Henri Mondeux, in his last passage to Cher- 
bourg in February, 1856, had offered for sale a pamphlet in which 
he indicated the characters of divisibility of numbers by the divisors 
comprised between 1 and 50. These very ingenious formulas were 
not accompanied by any theory.” 

“Tn fact, the former instructor of Mondeux, M. Jacobi, in the 
preface to the pamphlet in question, says, ‘that his pupil had no 
knowledge of the principles upon which these formulas could be 
based, and that he himself avowed, in all humility, his ignorance 
of them’”” The object of the memoir of M. de Lapparent was to 
investigate these principles. 

The properties of numbers which were indicated by Mondeux, 
so far as can be ascertained from the few examples given in the 
above-mentioned memoir, do not essentially vary from the theory 
and processes which we have suggested above, but differ widely 
from the very ingenious formulas of Lapparent. 
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Hereafter we purpose discussing the subject from another 


point .of view, and one which will embrace the theory of M. de 
Lapparent. 


QUERY BY MAJOR J. G. BARNARD. 


Is there any general proof that 
(1) 


and 
(2) —{9 y+ +2 


are in all cases real quantities, @ being any arbitrary function which is 
supposed to contain nothing imaginary in its form? Mr. Airy as- 
sumes it. 

Answer by the Editor. Put h = x ¥—1, and develop g (y + h) 
and @ (y — h) by Taylor’s theorem. We get 


1 


, h h 7 h’ 
Hence, by addition, 


” ht 


which contains only even powers of h, and is therefore always real, 
so long as py is real. If instead of adding, we take the difference of 
these developments, the even powers of 4 disappear, and the result, 


h h’ 
9(y +h) — = 297.5 
+ 29°y- Se. 


contains only odd powers; and therefore every term contains ¥ —1 


as a factor which may be divided out, so that (2) is always real for 
real values of @ y. 

If we denote the real parts of (3) and (4) by P, and the imagi- 
nary parts by —1, they become 


(5) g(y +4) =P+ Qy-1, 

(6) g(y = P— Qy=1. 

Hence, if y + and y x are imaginary conjugates, 
like functions of these quantities are also. 

The more general expression 
y (w+ 9 (y + (uw — —1) 9 — 
may, by (5) and (6), be written in the form 
(P+ (P+ + (P— (P'— 
which is readily seen to be real or imaginary according as we use 
the sign plus or minus. Of course, it has been assumed in what 
precedes, that real functions of imaginary quantities can be devel- 
oped by the same methods, and into the same forms, as real quan- 
tities; also, that reasoning based upon possible development is con- 
clusive. 


THE PHILOSOPHY OF ALGEBRAIC SIGNS. 


BY PROF. W. D. HENKLE.* 


One of the most important things for the mathematical student to 
understand is the true nature of the signs +- and —. I propose to 
explain their use solely upon the doctrine that they are signs of 
operations whose effects are directly opposite. When + denotes 
addition, — denotes subtraction; when + denotes multiplication, 
— denotes division; when + denotes subtraction, — denotes addi- 
tion. It must be remembered that a different idea is attached to a 


* Editor of the Indiana School Journal, Indianapolis, Indiana. 


. 

| 

| 


and -+- a, the former merely indicating a quantity, and the latter a 
specific operation. To subtract ) from a is merely a simple arithmet- 
ical operation, and the operation may be indicated by a — 3, but to 
subtract -+- 4 from a involves an additional idea, for it means the 
subtraction from a of the specific operation indicated by + 6. Let 
us assume that the quantity a is the result obtained by adding 4 to 
R, that is, a= R-+ 4b; nowif the operation + 4 in R + 3 is sub- 
tracted, omitted, or neglected, we have merely the quantity R. It is 
evident then, that & is the result obtained by subtracting the opera- 
tion + d from a, that is, R= a—(-+4). We can change a— (+ 3) 
into an arithmetical equivalent in the following manner: subtract } 
(not + 4) from a, and to the result add d (not + 4), and we have 
a—b-+%, an expression which, considered in reference to the 
result obtained by performing the operations indicated, is equivalent 
to a; hence a — (+ 3) is equivalent to the result obtained by omit- 
ting in a — b + 34 the operation + 4. This establishes the fact that 
a (+ 6) =a — 8, or that + subtracted from a gives the same 
result as 4 subtracted from a. If we desire to subtract — d from a, 
we write a + 5 —d for a, and then omit the operation — 3, showing 
that the result obtained by subtracting — J from a is the same as 
when 4 is added to a. 

Let us now subtract ) — ¢ from a. Considering d as a quantity, 
not as an operation, we have a — d for the subtraction of } from a, 
and the operation — subtracted from a +-¢ — ec, ora 
gives a—b-+e. 

Let us subtract 5 from 3. It is evident that this is impossible, 
for the less does not contain the greater; but 3 can be subtracted 
from 5, thus leaving 2 yet demanding the operation of subtraction. 
This fact is represented by — 2, that is, 3 — 5 = — 2. 

In Analytical Geometry, we have positive and negative abscissas, 
and ordinates. For instance, z= -+ 3, and y = — 3, means the 


= 


point reached by going on the axis of abscissas 3 to the right of the 
origin, and then going 3 below the axis of abscissas on a line parallel 
to the axis of ordinates. Of course it is purely conventional that 
+ indicates motion to the right, or above, and — motion to the left, 
or below. 

A positive quotient in division indicates the number of times that 
the divisor must be subtracted from the dividend to obtain zero; and 
a negative quotient, the number of times that the divisor must be 
added to the dividend to obtain zero. 

In the case of exponents we have + indicating multiplication 
and — division. We remark, first, that a denotes a quantity, but a’ 
denotes the multiplication of 1 by a ; also a? denotes the multiplication 
of 1 by a twice; that is, is the product of 1,a,and a. If we now 
agree to extend this simple arithmetical idea by saying that a*® 
shall be the same as a’, we have the means of introducing negative 
exponents. Thus if a+® denotes 1 multiplied by a three times, a—* 
might consistently denote 1 divided by a three times. If the word 
Sunctionize meant multiply or divide, we might define the exponent of a 
quantity to represent the number of times unity is to be function- 
ized by that quantity. We see now how a? equals 1, for it means 
that one is to be functionized no time by a, and therefore it must 
still be 1. 

It might be asked why it would not be philosophical to have a 
positive exponent denote involution, and a negative one, evolution ; 
that is, why should not a—* denote the cube root of a, if a+* denotes 
the third power of a? I answer that such a representation would 
prevent the use of fractional exponents, and limit the rule in refer- 
ence to the addition and subtraction of exponents in multiplication 
and division. 


Nore. — Perhaps it may not be considered proper to speak of subtracting +- b 
from a, unless a is changed to +-a. This change is evidently legitimate, whenever 


necessary. 
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EXTENSION OF THE PRISMOIDAL FORMULA. 


BY CHAUNCEY WRIGHT. 


WE have shown that the Prismoidal Formula is an exact definite 
integral for algebraic expressions of positive integer powers not ex- 
ceeding the third degree, and that it is sufficiently accurate in all 
cases where the fourth order of differences may be neglected. We 
propose now to determine similar formulas, which shall include 
higher orders of differences. 

If we represent by 


F(z), F(@+h) +h), — In), &e. 
a series of sections made perpendicular to the axis of X, through a 
solid or plane figure, and at the distances z, 7 + h,, x — h,, &e. 
from the origin of z, then the expression . 


which contains 2” + 1 terms, x + 1 coefficients a, a, a., &., and n 
values h,,/,, &c., may be made to represent the contents of any por- 
tion of the solid or plane figure for which f(z) is an algebraic ex- 
pression of positive integer powers not exceeding the (4% — 1)th 
degree. | 

Formula (A) may be written thus : — 


hy Lf + In) (@ + af (2); 
and developed by Taytor’s Theorem, it becomes 
+ (2) 


B Iv 
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Now, the definite integral 
az 
becomes, when developed, 
2h 1 (2) + lo + he], 


and, if we make the corresponding terms of (B) and (C’) equal, we 
have the following equations 
==, (4)+ 44, 


3 
ht 
$= = =, (a, 
ii 


7 = a hi + alg +...+ 4,48 = (a,/8), 


and so on. 


By putting 7, = &c., these equations become 


+a +...+4,, 

mr +ae+..-+4,, 

and so on, in which a, a, d,, &c., are the coefficients of the sections, 
and 7, 72, &c., the ratios of their distances from the middle section 
to the distance h,, of the extreme sections from the middle. 

If by 7 we denote the whole distance between the extreme sec- 

tions, then h, = 


(D) 


The number of the equations (D) which can be satisfied is equal 
to the number of undetermined quantities 115125 


+++1,—1, that is, to(n + 1)+(n—1)=2n. But the (2n-+1)th 
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terms of the expressions (2) and ((@) contain the coefficients of the 
4nth derivative of f(x), which are therefore the first not included 
in the equations (D); hence (A) may be made accurate for (4 — 1) 
derivatives of f(z). When the sections are made at equal intervals, 
the distances /,,/., &c., and the ratios 71,72, &c., are determined by 
their number, and (A) can be made accurate only for as many 
derivatives of f(z) as there are sections, that is, for 2” -+ 1. 


Since there are 2n equations (D) the last will be of the form 
1 


a" and the error of (A) for 
functions of two higher orders of derivatives, that is for functions 
which have 4, or 42 + 1 derivatives, is 

9 fast 


EXAMPLES. 

1. When there are only three sections, n = 1, and the equa- 
tions (D) become 1 = 4a-+ a and } = am, hence a = ¢ and (A) 
becomes 
which is the common prismoidal formula. 


2. When n = 2, there are five sections, and the equations (D) 
become 


l>ta+a@+%, 
+= + ae, 
$= +. 


If these sections are made at equal intervals, then 7, is deter- 
mined, and only three of these equations can be satisfied ; that is, 
only five orders of derivatives can be included by them. As the 
second and fourth sections will in this case bisect the intervals be- 
tween the middle and the extreme sections, 7; = 4+ and the equations 


l=ja+aq+au, 


— 


so that the formula (A) becomes 


(1) (7B4 32B + 12B" 4 32B"+4 7B), 
and its error for functions of six or seven derivatives is 
1935360 
If 7, be taken so that the coefficient a of the middle section 
shall disappear, then 
= a = 3, a, 
and we obtain a formula of four sections, 
1 7 
(2) (B+ 5B +53" +38"), 
in which the interval between B’ and B” is "a 
This formula is accurate for five derivatives, and its error for 
functions of six or seven derivatives is 
(2) 
1512000" 
If r, is left indeterminate, then the solution of the four equations 
above will give 
a=$t, 
and we obtain the formula of five sections 


(3) (9B+4 49 + 64.B" 4 4 9B), 


for which the sections B’ and B” are at the distance Vi from the 


middle section B’. This formula is accurate for seven derivatives, 
and its error for functions of eight or nine derivatives is 


237081600" 
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This error and those of formulas (1) and (2) may be estimated 
in terms of the finite differences of f(z) by the following transforma- 
tions. Ifthe length 7 be divided by sections into so many parts m 


that the corresponding differences of f(z) of a higher order than 
the 7th, may be neglected, then 


(2) = or dif (x) = F(a), 
so that, for instance, the error of formula (3) may be written 
f (x) 
237081600 
Hence, if the number of parts m into which 7 is divided be about 
the eighth root of 237081600, or about 11, and if the corresponding 
value of 4°f(z) be inappreciable, then formula (3) is sufficiently 
accurate. In the same way the accuracy of formulas (1) and (2) 
may be estimated in practice. | 
In the application of formulas (1), (2), and (3) to symmetrical 
figures, as for instance for determining the contents of casks, since 
the sections at equal distances from the middle section are equal, 
these formulas may be written thus : — 


(7B+32B' +68"), 

99 (9 B+ 49 B + 32 B’). 

Cases in practice might arise in which sections at equal intervals 
could not be obtained. For such cases special formulas might be 
easily obtained from the equations (D). 

In some future number of this journal we shall apply the 


formulas of the preceding discussion to a variety of problems in 
Engineering, Tonnage of Vessels, Cask Gauging, &c. 


SOLUTION OF PROF. PEIRCE’S PROBLEM. 


BY WILLIAM WATSON. 


“ Wuat curve is represented by the equation 
sin e = a Cos (logr + 3), 
in which 7 denotes the radius vector, and e the angle between 7 and 
the corresponding tangent?” 
Since Cos a = 3 (c*-+ ¢~*), in which ¢ denotes the Naperian 
base, we have 


(1) sine = 4 — (ep 
Let p denote the perpendicular dropped from the origin on the 
tangent ; and since p = r sin e, (1) multiplied by 7 becomes 


rsiné = p= 5 - D,p = r. 
But the radius of curvature, = D,7? = = constant. 


Therefore the curve is the circumference of a circle. 


Note. — This form of @ = 4 D, 7? is not new, but may be deduced as follows. 
Let ds be an element of the curve, g and z the angles, made by r and the tangent, 
with the prime radius. Since r sin e = p, we find 


rdp— — pdr 
r 


dr rdr ds sine pdr 


d 
Butr= 9 and substituting these values of 


ds and dt in the value of e=<, we get 


__rdr _ 

Or thus. Let, be the radius vector of the evolute corresponding to r of the 
curve ; then from the geometry of the figure, 


Differentiating g = } D, 


=} D,r°. 
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ANOTHER SOLUTION. 


BY CHAUNCEY WRIGHT. 


The equation sine = aCos(logr + 4), (1) 
may be changed to the exponential form 


sin € = 5 + 8" = 


and thence ' 
reine = (2) 

If we assume a polar axis, and suppose a normal to be drawn 
from any point of the curve to this axis, and denote by WV the 
length of the normal, and by 7 the portion of the axis cut off by the 
normal; then in the triangle formed by 7, 7, and J the angle in- 
cluded by and WV is — e, and by Trigonometry 

P= — cos — e) = N?4 — 2 Nrsine; 


so that 


reine = + (3) 


Now, in this general equation such values of V and 7 may be 
substituted, as will satisfy equation (2) for any possible values of a 
and 6. If we take 


1 N?— 


and thence 


and substitute these values in (3) we obtain (2); but these values 
are constant ; hence the curve is a circle for all values of }, and 
for all values of a? less than unity, and since equation (1) is impos- 
sible when a is greater than unity, it is the equation of a circle for 
’ possible values of its constants. The radius of the circle is 


—;, and the origin of r is at the distance i _ @’ from the centre. 
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A THIRD SOLUTION. 


BY GEORGE B. VOSE. 


Pur log r + whence D,r=r (1). Let denote the 
angle which the radius vector makes with a given line, and we have 
the relation D,g = “*. (2). Multiplying together (1) and (2) we 


obtain 
a Cos u 


V1 — a? Cos?u’ 


= tans = 
the integral of which is 


sin (9 + = = — 


1—a? 


in which gq is the constant. Passing from polar to rectangular 
codrdinates by means of the formulas cos (p+ and 
y =r sin (9 + g), we finally obtain 


which is the equation of a circle. 


PROBLEMS, BY PROF. PEIRCE. 
InvesTiaATE the number of real roots in each of the following 
equations : — 
IL 
Il. sin™é + asin"6+56+c=0, 
Il. a +66+c=0. 
IV. Find the least sphere which shall contain a given system of 


points. This problem is an extension of the following :— 


“Tt is required to find the least circle which shall contain a given 


system of points.” — J.J. Syivester, The Quarterly Journal of Pure and 
Applied Mathematics. 
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AN ACCOUNT OF THE COMET OF DONATI.: 1858. 


BY G. P. BOND. 


Tue following account of the Great Comet, discovered by Donati 
on the 2d of June, 1858, has been prepared for the Mathematical 
Monthly, with the intention of furnishing correct information on a 
subject of universal interest, in language freed as far as possible 
from technical expressions. The popular character of the article 
renders a few preliminary words of explanation necessary in refer- 
ence to the more distinctive phenomena presented in the motions 
and physical aspect of comets generally. 

The first characteristic of these singular bodies is that of their 
being mainly, perhaps in most instances, entirely composed of an 
ill-defined gaseous or nebulous substance, endowed with properties 
so extraordinary, that it can scarcely be classed with matter, in the 
ordinary acceptation of the term. Of its extreme attenuation and 
lightness, there can be no question. The planets, and among them 
our earth, must again and again have traversed unharmed the tails 
of comets. In October last, the debris of the magnificent train of 
the comet which has just disappeared from our western skies, swept 
over the region occupied by the earth a few weeks earlier. In- 
stances of more immediate proximity are of too common occurrence 
to allow us to suppose that we are always to escape an actual col- 
lision ; but it is inconceivable that any disastrous consequences could 
ensue to our earth or its inhabitants, any more than from contact 
with sunlight or with the ether of the planetary spaces. 

A second characteristic is that of internal condensation. All 
comets present this in a greater or less degree. Most of them have 
a minute stellar point, called the nucleus, which occupies the posi- 
tion of maximum density. There are others in which this latter feat- 
ure is wholly wanting. But the number, in which it cannot be 


detected with a powerful telescope, is much smaller than has com- 
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monly been supposed. This centre of condensation, or brightest 
point is, with rare exceptions, placed on the side which is nearest to 
the sun. It is always, however, very close to the centre of gravity, 
as is proved by the fact of its motion about the sun, in accordance 
with the law of gravitation. 

The nucleus itself is a minute point compared with the immense 
volume of light-giving substance, of which it is the controlling 
centre. Whether it is solid or not, is still undecided. As far as the 
eye alone is to be trusted, there are comets as truly solid as the 
planets or stars themselves. In size and weight, however, the true 
nuclei, apart from their surrounding nebulosity, are probably quite 
small, measured by the standard of the larger planets. Still 
it is possible that there may have been instances in which the mass 
of these bodies has been comparable with that of the earth, and yet 
they may have completed their circuit around the sun, leaving no 
appreciable trace of their disturbing influence — the only sure test 
by which their mass could be detected. The evidence, from the 
fact that the smaller stars shine freely even through the most con- 
densed portions of comets, adduced by astronomical writers in 
proof of their transparency, and, by inference, of their extreme te- 
nuity and lightness, has a certain value when applied to the class 
of feeble telescopic comets; but is scarcely applicable to one like 
that of the present year, which overpowered all but the brighter 
stars in the neighborhood of the nucleus by its superior brilliancy. 

The feature next in importance to the nucleus is the train, or 
tail, as it is usually called (although often preceding the nucleus 
in its motion), projected at an immense distance from it, and usually, 
although by no means invariably, in a direction opposite to that of 
the sun. The. agency of the nucleus in the formation of the train, 
but still more in the subsequent control which it retains over it, is 
one of the most curious phenomena presented in nature. Often, 
several of these appendages are seen radiating at once from the 


: 
re 
{ 
| 
‘ 
| 
| 
} 
j 
( 
t 
| 
| 
| 
| 
| 
| 
| 
; 
| 
| 


same nucleus. The greatest variety in curvature of outline, length, 
brilliancy, and other peculiarities, is presented by different comets, 
or by the same one in different parts of its course. The portions 
near the axis are usually darker than the edges, giving at times 
the appearance of a division with a stream of light on either side. 
The larger bodies of this class exhibit a wonderful complication 
of phenomena in the region contiguous to the nucleus. Of these, 
the most prominent are the interposition between the nucleus 
and the sun of one or more well-defined and rounded screens, 
or caps of dense nebulosity, called envelopes, partially but not en- 
tirely surrounding the nucleus, and the emission of streams or jets 
of luminosity, bright sectors, &c., in a direction inclined or opposite 
to that of the tail. With great variety of detail in other respects, 
these have all a well-marked tendency to appear in the first in- 
stance on the side of the nucleus next the sun. The great comet 
of the present year undoubtedly takes a foremost rank in respect of 
the multiplied and most curious changes which it has exhibited, and 
especially in the complete illustration which it has afforded of the 
origin, construction, and final dissipation of a succession of envel- 
opes. In these phenomena, the process of the formation of the tail, 
from the substance in immediate contact with the nucleus, is inti- 
mately concerned. The astronomer, night by night, sees the work 


of evolution going on with an amazing rapidity, and seemingly in 
defiance of the best established properties of matter, the laws of 
gravitation and of inertia. The results are evident to all, but the 
secret cause is a profound mystery admirably calculated to stimulate 
speculation and intelligent investigation. 

The following cut, Fig. 1,* with a brief recapitulation, will serve 


* The engraving has been copied from a drawing of the comet of Donati, made by 
the writer, at the Observatory of Harvard College, October 2, 1858. 
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to illustrate the leading phenomena presented in a telescopic view 
of a large comet, 2 represents the star-like nucleus, a and 4 the out- 

of two envelopes on the 
side of the nucleus towards the 
sun, ¢ the diffused exterior nebu- 
losity which is a never-failing at- 
tendant. 

The dark axis, d, of the tail, 
is sometimes however absent, and 
again, at times, replaced by a 
bright ray. Ordinarily the con- 
vex and brightest side of the tail 
is presented to the region towards 


Seale 


ag which the comet is moving. 
ig. 1. 


As regards the motion of comets in space, it is a well-established 
fact, so far as our present means of observation extend, that their 
nuclei alone move in obedience to the attractive force of the sun 
and planets. This property, which has been recognized with consis- 
tency and uniformity, is not the least singular peculiarity of their 
constitution. Immense volumes of matter, apparently of the identi- 
cal substance of the nucleus, go to compose the enveloping nebulos- 
ity and the tail, but from the moment of leaving the central body 
their motion is perfectly inexplicable without assuming them to be 
under the influence of laws of force which greatly modify that of 
gravitation. 

The shape of the cometary orbits, described about the sun, is 
nearly that of a parabola, or of an elongated ellipse, with periods 
of revolution varying from a few years to many centuries. The 
point in the orbit which is nearest the sun is called the peri- 
helion ; the distance of this point from the sun, the perihelion dis- 
tance, and the time of the comet’s passing it, the perihelion passage. 


4 

ae 


Fig. 2 represents the form 
of a portion of the orbit of the 
great comet of the present year. 
The circles show the relative pro- 
portions of the orbits of Venus, 
the Earth, and Mars. The date, 
September 30, is the epoch of 
perihelion passage, the distance 
of the comet from the sun at 
that point being about fifty mil- 
lions of miles. . 

For convenience of delinea- 
tion the orbit is represented | ee 
with its plane coincident with | seate 
that of the earth’s orbit. These Fig. 2. 
planes have actually an inclination of sixty-three degrees to each 
other. The relative size and the form of the orbit, with the places 
of the comet in it, are given with sufficient exactness for the pur- 
pose of illustration. The arc described by the comet, during the 
period of its greatest brilliancy, is included between September 30 
and October 10. It had, however, been detected by astronomers 
about three months earlier. 

On the 2d of June, 1858, a faint nebulosity, slowly advancing 
towards the north, was descried by Donati at Florence, near the 
star 4 Leonis. This was the earliest observation of the great comet 
of 1858. Its place at the time is shown in Fig. 2, its distance from 
the sun being then about two hundred millions of miles, while from 
the earth it was yet more remote. Being, at first, inclined to ques- 
tion whether it might not be identical with another comet just 
before seen in the same quarter of the heavens (the third comet of 
1858), he communicated the intelligence of the discovery with a 
suitable reserve, as “perhaps new ;” and in a second despatch he 
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said, “It is possible that this comet is the same as that discovered 
in America on the 2d of May.” This conjecture, fortunately for 
Donati, did not prove true; although the apprehension of the 
Italian astronomer, from the rival zeal of his transatlantic brethren, 
was not without reasonable foundation, for no sooner had the moon 
withdrawn from the evening sky so as to allow the comet to be 
seen, than it was detected almost simultaneously at three different 
points in America, each observer being at the time unaware of its 
previous discovery in Italy. It was seen by Mr. H. P. Turriz on 
the evening of the 28th of June, and an accurate determination of 
its place was made on the same night at the ‘Observatory of Harvard 
College. On the 29th, it was detected by H. M. Parxuurst, Esq., 
of Perth Amboy, N. J., and on the 1st of July, by Miss Mrrcuett, 
of Nantucket. 

Three geocentric positions obtained on the 7th, 11th, and 13th 
of June, furnished Donati with the means of computing approxi- 
mate elements of the comet’s motion, from which its interesting 
character was quickly recognized. Considerable difficulty was 
experienced, in fixing the precise time of perihelion passage, a 
most necessary condition in predicting its path as seen from the 
earth. While in other respects the results deduced by various com- 
puters were sufficiently accordant, they showed wide discrepancies 
in designating the place of the comet in the orbit. By the middle of 
August, however, its future course, and great increase of brightness 
in September and the early part of October, had been ascertained 
with entire certainty. 

Up to this time it had remained a faint object, not even discern- 
ible by the unassisted eye. It was distinguished from ordinary 
telescopic comets only by the extreme slowness of its motion, in sin- 
gular contrast with its subsequent career, and by the vivid light of 
the nucleus; the latter peculiarity was of itself prophetic of a 
splendid destiny. 
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Traces of a tail were noticed on the 20th of August, and on the 
29th it was seen with the naked eye as a hazy star. For a few 
weeks it occupied a position in the heavens where it rose before the 
sun and set after it, becoming thus a conspicuous object both in the 
morning and evening sky. This circumstance gave rise to the 
erroneous notion that two different comets had appeared. The 
statement, which was widely circulated, that this was the return of 
the comet of 1264 and of 1556, supposed by some to be identical, is 
equally incorrect. If it has ever before been seen by man, it must 
have been far back in history, since the most recent computations 
assign a time of revolution of about twenty-five hundred years. 

On the 6th of September was first noticed the curvature of the 
tail, which subsequently, at the time of its greatest expansion, be- 
came one of its most impressive features. It is remarkable that this 
peculiarity should have been strongly enough exhibited to be dis- 
tinguished at the above date, when the earth was close to the plane 
of the comet’s orbit. The observation cannot in fact be reconciled 
with the commonly received opinion that the curvature of the tail 
lies in the plane of motion about the sun. 

The extraordinary changes exhibited in the neighborhood of 
the nucleus during the disruption of the envelopes, and by the train 
while the comet was in the part of its orbit nearest the sun, will 
be illustrated in the conclusion of this article by a series of wood- 
ents and of mezzotint plates. This method of description is the 
only one by which an adequate conception of the condition of the 
comet, during this critical period in its history, can be conveyed 
to the reader. Fortunately, a long succession of clear skies at 
Cambridge afforded uncommonly favorable opportunities for obser- 
vation. 
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GCdvitorial Jtems.. 


Unper this head we shall include all such miscellaneous matter as we wish to communi- 
cate to the readers of the Monthly, and for which we do not find a more appropriate place. 
canes Prize Prosiems ror StupEnts. — Since the issue of the first number of the Month- 
ly, we have received several letters, and a complete set of solutions of the prize problems, from 
those who are not connected with any institution of learning, and yet wish to compete for the 
prizes. When we first decided to offer these prizes, we were desirous not to exclude any one 
justly entitled to compete for them, although he might not be so fortunate as to be connected 
with an institution of learning; but at that time it did not occur to us how we might extend 
them to all students, and still secure entire fairness among all the competitors. In the October 
number, we stated that the slips, containing the names of the competitors, and the institutions 
with which they are connected, must also be signed by their instructors, as evidence that the 
parties are fairly entitled to compete for the prizes. Now, if any student, not connected with an 
institution of learning, whether public or private, who wishes to compete for any of these prizes, 
will send the statement of a responsible person giving us the evidence that he is fairly entitled to 
be considered a competitor, we will withdraw the limitation. ..... It gives us pleasure to add the 
following names to our list of codperators and contributors. *Major R. J. Apcock, Military 
Inst., Ky.; *Prof. Wm. W. Clarke, Genesee Wesleyan Seminary, Lima, N. Y.; J. N. Lewis, 
Esq., Uniontown, Penn.; Rev. J. P. Perry, Yarmouthport, Mass.; C. M. Runx, Esq., Allen- 
town, Penn.; Epwarp W. SErRRELL, C. E., New York; P. H. Toomson, C. E., Columbia, 
Tenn...... In the October number of the Monthly, on page 2, the right hand member of the 
first equation of Prize Problem I. should be — 2 instead of +2. This will make the equation 
of the second degree as was intended. On page 19, lines —1 and —2, for @, read 9,; page 19, 
lines —3 and —4, for @, read @,; page 21, line 10, for 1 +- (D, y)? read (1 + (D, y)*)t- 
These errata are corrected in the second edition. ..... Prof. PEIRCE’s propositions on the dis- 
tribution of points on a line have excited unusual interest. We have already received demon- 
strations from R. J. Apcock, W. P. G. Bartiett, Earte Cuase, E. B. Exxiort, 
Srwon Newcoms, and JAMEs Epwarp O.tver. They will receive early attention...... 
Contributions intended for any particular month should be received at least one month in ad- 
vance...... A resolution, in favor of the Mathematical Monthly, moved by James CRUIKSHANK, 
Esq., Editor of the New York Teacher, was passed by the New York State Teachers’ Associ- 
ation at its late session, held at Lockport, N.Y. The certified copy ordered to be sent failed to 
reach us...... We wish to call the attention of Engineers to the Mathematical Monthly, and we 
trust that in the numbers already issued the evidence is not entirely wanting of its educational 
and practical value to their profession. See, for instance, the articles on Ovals and Three- 
Centre Arches, and on the Prismoidal Formula and its Extension. ..... We wish to call the at- 
tention of authors and publishers (especially of mathematical and scientific books) to the Math- 
ematical Monthly as an advertising medium. ..... Books received. Elements of Mechanics. 
By J. B. Cuzrrman, M. A., late Fellow of St. John’s College, Cambridge, and Professor of 
Natural Philosophy in University College, Toronto. Maclear & Co., King Street East. 1858. 
Nouvelles Annales de Mathématiques for September, 1858. Paris: Mallet-Bachelier. Men- 
suration and Practical Geometry. By Cuartes H. Haswe tt, Civil and Marine Engineer. 
New York: Harper & Brothers, Publishers, Franklin Square. 1858. 
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ENCYCLOPZDIA BRITANNICA. 


THE ENCYCLOPAEDIA BRITANNICA ; or, Dictionary of 
Arts, Sciences, and General Literature. Eighth edition, revised, 
enlarged, and brought up to the present time. Edited by 
Tuomas Stewart Trait, M.D., F.R.S.E., Professor of 
Medical Jurisprudence in the University of Edinburgh. With | 
upwards of five hundred engravings on steel, and many thou- 
sands on wood. To be comprised in 22 vols. 4to. Vols. I. to 
XVI. now ready. Cloth, $5.50 per volume. 


This edition has undergone careful revision and extensive alterations, so 
as to accommodate it to the improved taste and advanced iatelligence of the 
times. The editor has secured the coéperation of the most eminent living 
authors, who have contributed treatises in the various departments of Sci- 
ence, Literature;the Arts, Manufactures, Commerce, Statistics, and General 
Knowledge, to supersede those now rendered obsolete by the progress of dis- 
covery, improvements in the arts, or the general advancement of society. 

One thousand copies of this great work are already ordered to supply the 
subscribers in this country, and the number is continually increasing. It is 
believed that no publication of the kind, so extensive, has hitherto com- 
manded so large a sale, or been so deserving of the patronage of the reading 
community. 

“On the whole, perhaps for the combination of qualities for such a work 
for family libraries, none will come up to this Eighth Edition of the Britan- 
nica. It is a library in itself....It is but sheer justice to state, that its 
conductors have been so successful in presenting solid information in all 
branches of human knowledge, that the Britannica may be regarded as a 
dictionary of science, a repository of history and biography, and a book of 
universal reference. It is alike valuable to the man of business and the man 
of leisure.’’ — Boston Post. 

‘It would be impossible, in the limits of an article like this, to speak of 
particular articles which commend this Encyclopedia to the attention of 
the reading public. It is full of matter, which no one, who desires to be 
well informed, can find elsewhere in so compact and desirable a form. The 
student of history will find it a valuable aid in his researches ; the editor will 
have constant use for it for purposes of reference and extract; the philologist 
can derive from it many valuable suggestions and facts: in short, it is a work 
for every one, and no library is complete without it.” — Buffalo Courier. 


LAPLACE’S MECANIQUE CELESTE. 


MECANIQUE CELESTE, BY THE MARQUIS DE LA 
PLACE. Translated, with a Commentary, by NATHANIEL 
Bownpitcu, LL.D. 4 vols. 4to, cloth, $32.00. 


LOWELL HYDRAULIC EXPERIMENTS. 


A SELECTION FROM EXPERIMENTS ON HYDRAU- 
LIC MOTORS on the Force of Water over Weirs, and in 
Canals of uniform rectangular Section, and of short length. 


Made at Lowe, Massacuuserts. By James B. Francis, 
C.E. In one vol. 4to. Plates. Price $10.00. 


GAUSS’S “THEORIA MOTUS.” 


THEORY OF THE MOTION OF THE HEAVENLY 
BODIES about the Sun in Conic Sections. With an Ap- 
pendix. Translated by Cuartes H. Davis. 4to, cloth. 


Price $5.00. 


VALUABLE WORKS ON SCIENCE, 


PUBLISHED BY 


AND COMPANY, 


STREET, BOSTON. 


NEWTON'S LIFE AND WORKS. 


MEMOIR OF THE LIFE, WRITINGS, AND DISCOV- 
ERIES OF SIR ISAAC NEWTON. Drawn up from 
the Family-Papers in the possession of the Earl of Ports- 
mouth. By Sir Davip Brewster. Portrait, &c. 2 vols. 
8vo, cloth, $4.50; half calf, $6.50; calf, $7.50. 


ANALYTIC MECHANICS. 


PHYSICAL AND CELESTIAL MECHANICS. By Ben- 
JAMIN Peirce. 4to, cloth, $7.50. 


NATIONAL CYCLOPZDIA. 


NATIONAL CYCLOPZDIA OF USEFUL KNOWL- 
EDGE. Being a Cyclopedia of Alphabetical Reference for 
every subject of Human Inquiry: embracing Ancient and 
Modern Literature ; History, Civil and Ecclesiastical ; Chro- 
nology ; Biography ; Geography and Topography ; Law and 
Government; Social Economy; Philosophy; Mathematics ; 
Physical Science ; Chemistry ; Geology and Mineralogy ; Zo- 
dlogy ; Botany ; Medicine, Surgery, and Anatomy ; Agricul- 
ture; Arts; Manufactures and Trade; Architecture ; Paint- 
ing and Engraving; Sculpture; Music. 12 vols. 8vo, half 
morocco, $18.00. 


“Tt is, beyond doubt, the most useful and valuable work of the kind, at 
the cost, which has ever appeared.”’ — Nottingham Mercury. 


BORDEN’S PORMULZ. 


A SYSTEM OF USEFUL FORMULA, adapted to the 
Practical Operations of Locating and Constructing Railroads. 
By Simeon Borpen. 1 vol. 8vo, cloth, $2.25. 


“This volume treats of the best modes of effecting the final location of 
railway lines. It is a valuable addition to the present meagre stock of Amer- 
ican engineering literature. Its author, Mr. Simeon Borden, is chiefly dis- 
tinguished among engineers by the ingenious and thoroughly scientific man- 
ner in which he conducted and completed the trigonometrical survey of 
Massachusetts. And by this and other important works, he has become so 
favorably known to the public, that a book like the present from his pen 
should command attention.” — Boston Daily Advertiser. 


COUES’S MECHANICAL PHILOSOPHY. 
OUTLINES OF A SYSTEM OF MECHANICAL PHI- 


LOSOPHY ; being a Research into the Laws of Force. By 
Samvuet Covers. 12mo, cloth, $1.00. 
“ We heartily commend this work to philosophical inquirers, as one full 


of strength, beauty, and originality, and eminently entitled to their atten- 
tion.””— New York Tribune. 
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SCIENTIFIC BOOKS, 


IMPORTED AND FOR SALE BY 


JOHN BARTLETT,...CAMBRIDGE. 


*,* Orders for the Importation of English, French, and German Books will be promptly executed, 
and at moderate prices. 


BOOKS FOR PUBLIC LIBRARIES IMPORTED FREE 


OF DUTT. 


Armstrone. Steam Boilers. 30c. 
AvupE. Poussée des Terres. 8vo, hf. ef. $1.87. 
Baker. Treatise on Statics and Dynamics. 30c. 


Bartow. 


Treatise on Land Surveying and Engineering. 30c. 


On Materials and Construction. 8vo. $4.80. 


Bior. Refractions Atmospheriques. 4to. $1.25. 
Brack. Iron Highways from London to Edinburgh, &e. $1.00. 
Bootn. Theory of Elliptic Integrals. 8vo. $2.25. 


Borpen. 


System of Railway Formule. 8vo. $2.25. 


Bovurcuaryat. Elements de Calcul differential, et du Calcul 
integral. 8vo. $2.25. 


Bourpon. Application de l’Algébre a la Géométrie. 8vo, hf. 
cf. $3.00. 
Bourne. Treatise on the Steam Engine. 4to. $6.00. 


Bow. Treatise on Bracing. 8vo. $1.12. 
BranveE. Dictionary of Science, Literature, and Art. 8vo. $7.50. 


BReETON. 


Traité du Nivellement. Svo. $2.50. 


Buck. Oblique Arches of Bridges. 4to. $3.75. 
Burcoyrne. Blasting and Quarrying Stone. 30c. 


BurRNELL. 


Treatise on Limes and Cements. 30c. 


Bury. Rudimentary Treatise on Architecture. 45c. 
Catitet. Tables de Logarithmes. 8vo, hf. cf. $5.00. 


CHASLEs. 


Traité de Géométrie Supérieure. 8vo, hf. cf. $6.00. 


Cuauvenet. Trigonometry. 8vo. 


CuHOQuET. 


Traité elémentaire d’Algébre. 8vo, hf. cf. $2.00. 


CrarKk. Britannia and Conway Tubular Bridges. 2 vols. 8vo, 
and atlas folio. $28.50. 
Crece. Architecture of Machinery. 4to. $2.00. 


Cournot. 
Calcul 
CourTENA 


Traité elémentaire de la theorie des fonctions, et du 
infinitesimal. 2 vols. S8yo. $4.00. 
y. Calculus. 8vo. 


Cresy. On Bridge Building, and Equilibrium of Vaults and 
Arches. Folio. $10.00. 


Cyclopedia of Engineering. S8vo. $15.00. 


D’Avsuisson. Treatise on Hydraulics. Translated by Joseph 
Bennett. 8vo. 

Dea Rive. Traité d’Electricité theorique et appliquée. 3 vols. 
8vo, hf. mor. $18.00. 


38 vols. 
DELISLE. 


Treatise on Electricity, in Theory and Practice. 
8vo. $22.00. 


Géométrie Analytique. 8vo, hf. cf. $3.00. 


De Morean. Differential and Integral Calculus. 8vo. $2.00. 


Dempsey. Treatise on Drainage and Sewerage of Towns and | Hemmine. Differential and Integral Calculus. 8vo. $2.75. 
Buildings. 45c. 


Lands. 
Dosson. 


Apuemar. Le Traité des Ponts biais. 8vo, et atlas in fol. $8.00. | Donson. 
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On Masonry and Stonecutting. 60c. 
On Bricks and Tiles. 30e. 
Dunamet. Cours d’Analyse Calcul infinitésimal. 2vols. 8vo, 
pp. 800; hf. mor. $5.00. : 
Cours de Mecanique. 2 vols. 8vo, pp. 300, hf. 
mor. $4.50. 

Durin. Application de Géométrie et de Mecanique & la Marine 
aux Ponts et Chaussées. 4to, hf. mor. $4.50. 

Developpments de Géométrie. 4to, hf. mor. $4.50. 

Géométrie et Mecanique, appliquée aux arts. 8vo, hf. 
cf. $2.50. 

Emy. Traité de la Charpenterie. 2 vols. in 4to, et atlas in fol. 
hf. mor. $25.00. 

Farrparrn. On the Application of Cast and Wrought Iron to 
Building Purposes. 8vo. $3.50. 

Useful Information for Engineers. 8vo. $3.25. 

Fercuson. Handbook of Architecture. 2 vols. 8vo, hf. cf. $12. 

Fiscuer. Logarithmic Tables of Seven Places. Translated 
from Bremiker’s Vega. 8vo,hf. mor. $2.50. 

Francevur. Cours complet de Mathematiques pures. 2 vols. 
8vo. $5.00. 

Ganot. Traité elémentaire de Physique. 12mo. $1.75. 

Garsett. Principles of Design in Architecture. 60c. 

Gauss. Méthode des moindres carrés. 8vo, hf. cf. $1.62. 

Theoria Motus. Translated by C. H. Davis. 4to. 
$5.00. 

Gayrriers. Manual des Ponts et Chaussées. 2 vols. 18mo, 
hf. cf. $3.00. 

Gittesri£. Land Surveying. 8vo. 

Roads. 8vo. 

Goprray. The Lunar Theory. 8vo. $1.62. 

Grant. Plane Astronomy. 8vo. $1.75. 

Grecory. Differential and Integral Calculus, by Walton. 
8vo. $5.50. 

Happon. Differential Calculus. 30c. 

Hamitton. Lectures on Quaternions. S8vo. $6.30. 

Hann. Integral Calculus. 30c. 

Hann AND GENNER. On the Steam Engine. 8vo. $2.75. 

Hart. On Oblique Arches. 4to. $2.40. 

Hasxouiu. Railway Construction, from the setting out of the 
centre line to the completion of the work. 2vols. Roy. 8vo. 
Plates. $12.50. 

Heatuer. Descriptive Geometry. 30c. 


Hencx. Fieldbook for Engineers. 18mo. 


Treatise on Drainage and Sewerage of Districts and | Hucnes. Treatise on Gas Works. 90c. 
30c. 


On Foundations and Concrete Works. 30c. 


Hutton. Mathematics. 8vo. $4.00. 
Recreations. 8vo. $4.00. 
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SCIENTIFIC BOOKS. 


Hutron. Mathematical Tables. 8vo. $3.75. 
Hymer. Plane and Spherical Trigonometry. $2.50. 
Algebraic Equations. 8vo. $3.00. 


Smms. On Levelling. 8vo. 
Smirn. Linear Drawing. 8vo. 
Topographical Drawing. 8vo. 


Analytical Geometry. $3.00. |SoruTions OF THE CAMBRIDGE PROBLEMS. 1848 to 1851. 
Differential Equations, and Calculus of Finite Dif- Ferrers and Jackson. 8vo. $4.50. 
ferences. 8vo, $3.60. | 1854. Walton 
Integral Calculus. 8vo. $3.00. and Mackenzie. 8vo. $3.25. 
Jamieson. Solutions of the Senate House Rider. 8vo. $2.25. | - 1857. Cam- 
JevteTr. Calculus of Variations. 8vo. $4.50. pion and Walton. 8vo. $2.50. sat 
Kourer. Logarithmisch Trigonometrisches Handbuch.  8vo. | Senate House Riders. Jamieson. 8vo. 
$2.12. $2.25. 
Lacrorx. Traité du Calcul Differential et du Calcul Integral. Spottiswoope. Elementary Theorems relating to Determi- 
8 vols. in 4to, avec 18 pl. Mor. fine copy. $35.00. nants. 4to. $1.50. 
LaGrancGE. Mecanique Analytique. 2 vols. 4to, hf. mor. $14.00.| Stevenson. Treatise on Lighthouses. 90c. 
Tables de Logarithmes. 18mo. 60c. Well Digging and Boring. 30c. 
Laptace. Systeme du Monde. 4to, hf. mor. $5.50. Tate. Exercises on Mechanics. With Key. 2 vols. $1.62. 


Law. Civil Engineering. $1.57. Mechanical Philosophy. 8vo. $3.25. 
—. Constructing and Repairing Roads. 30c. Materials. 8vo. $1.75. 


Leroy. Traité de Stéréotomie comprenant les Applications de| Tate anp Steet. Dynamics. Post 8vo. $3.00. 
la Géométrie Descriptive a la Theorie des Ombres, la Per-| Terquem. Nouvelles Annales de Mathématiques. Monthly. 
spective Lineaire, la Gnomonique, la Coupe des Pierres et la $4.00 per annum. 
Charpente. In 4to, avecatlas de 74 pl. in fol. Paper, $9.00.| Topuunrer. Analytical Statics. Post 8vo. $3.00. 
Hf. mor. $12.00. Differential and Integral Calculus. 2 vols. Post 


——. Traité de Géométrie Descriptive. In 4to, avec atlas de 8vo. $6.00. 
71 pl. Paper, $3.00. Hf. mor. $5,00, $6.00. TrEDGOLD. Strength of Materials. Edited by Hodgkinson. 
Analyse Appliquée a la Géométrie des trois dimensions. | 2 vols. 8vo. $7.50. 
8vo, hf. cf. $2.25. | Tresca. Géométrie Descriptive. S8vo, hf. mor. $3.00. 
Liouvitte. Journal de Mathematiques pures et appliquées. | Une. Dictionary of Arts, Manufactures, and Mines. 2 vols. 8vo. 
20 vols. 4to, hf. cf. $150.00. $5.00. 
Loupon. Cyclopedia of Architecture. 8vo. $10. VaLtreE. Traité de la Science du Desin. Contenant la Theorie 


Manan. Civil Engineering. 8vo. Générale des Ombres, la Perspective Lineaire, la Theorie 
Marty anp Brown. Indicator and Dynamometer. $1.40. Générale des Images d’optique et le Perspective Aérienne 
MartnematicaL Lonpon QuaRTERLY JOURNAL. Per annum, appliquée au Lavis, pour faire suite a la Géométrie Descrip- 
$6.00. tive. In 4to, et atlas de 56 pl. Hf. mor. $5.50. 
Monce. Application de l’Analyse a la Geometrie. 4to, hf.| Vicar. On Cements. Translated by Capt. Smith. 
mor. $10.50. Watton. Problems illustrative of Plane Codrdinate Geometry. 
Morin. Aide-memoire de Mecanique Pratique. 8vo. $2.00. 8vo. $4.80. 
Mosety. Mechanics of Engineering. 8vo. 


Problems, Mechanical Collection of. 8vo. $5.50. 
Mutter. Physics and Meteorology. 8vo. $4.00. 


Preblems in Hydrostatics and Hydrodynamics. 8vo. 


Navier. (Ketten) Hiangbriichen. Ato. $5.00. $3.00. 
Nevitte. Hydraulic Formule. 8vo. $2.75. ——. On the Differential Calculus. 8vo. $3.25. 
Nicot. Cyclopedia of the Physical Sciences. 8vo. $3.75. AND Mackenzie. Solutions of the Cambridge Prob- 
Parkinson. Elementary Mechanics. Post 8vo. $2.87. lems. 8vo. 1854, $3.25. do. 1857, $2.50. 
Perrce. Analytic Mechanics. 4to, cloth. $7.50. Warr. Dynamics, Construction of Machinery. 8vo. $2.87. 
,J.M. Analytic Geometry. 8vo. $1.50. WuHewe Lt. Analytical Statics. 8vo. $2.25. 

PueEAR. Elementary Hydrostatics. Post 8vo. $1.62. Wiespacu. Mechanics. 2 vols. 8vo. 
Pornsot. Eléments de Statique. 8vo, hf. cf. $2.50. Witiiams. Practical Geodosy. Post 8vo. $1.50. 
Poisson. Mecanique. 2 vols. 8vo. $6.00. Witme. Handbook for Mapping, Engineering, &c. 4to, plain, 
PontEcouLant. Systeme du Monde. 4 vols. 8vo, hf. cf. $16.00. | 7.00. Colored, $12.00. 
PovitteT. Elements de Physique Experimentale. 3 vols. 8vo,| Witson’s Dynamics. 8vo. $2.87. 

hf. cf. $7.50. | Woop. Practical Treatise on Railroads. 8vo, hf. mor. $4.00. 
Pray. Construction des Voutes biaises. 8vo, hf. cf. $1.87. | Wootnouse. Weights and M»asures of all Nations. 30c. 
Price. Differential and Integral Calculus. 3 vols. 8vo. $14.50. Differential Calculus. 30c. 
Serret. Cours d’Algébre supérieure. 8vo, hf. cf. $3.50. | Wortnen. Appleton’s Handbook of Drawing. 8vo. 
SeweEt.. Treatise on Steam and Locomotives. 30c. Yvon, Vittarceav. Etablissement des Arches de pont. 4to. 
Summs. On the Use of Instruments. 8vo. hf. mor. $5.00. 


*,* Early copies of all the new mathematical books published in England and France will be re- 
ceived as soon as published. 
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LOOMIS’S 


OF 


SCHOOL AND COLL 


SERIES 


EGE TEXT-BOOKS. 


Tue Course of Mathematics by Professor Loomis has now been for several years before the Public, and has received the general 
approbation of Teachers throughout the country. The following are some of the Institutions in which this Course has been intro- 
duced, either wholly or in part: Dartmouth College, N. H.; Williams College, Mass.; Amherst College, Mass. ; Trinity College, 
Conn. ; Wesleyan University, Conn. ; Hamilton College, N. Y.; Hobart Free College, N. Y. ; New York University, N. Y. ; “Dick- 
inson College, Penn. ; Jefferson College, Penn.; Alleghany College, Penn. ; Lafayette College, Penn. ; St. James’s College, Md. ; 
Emory and Henry College, Va. ; Lynchburg College, Va.; Bethany College, Va.; South Carolina College, S. C. ; Wofford Col- 


lege, S. C.; Alabama University, Ala. ; La Grange College, Ala. 


; Louisiana College, La.; Transylvania University, Ky. ; Cum- 


berland College, Ky. ; Western Reserve College, Ohio; Marictta College, Ohio ; Oberlin College, Ohio ; Antioch College, Ohio; 
Asbury University, Ind. ; Wabash College, Ind. ; Illinois College, Ill.; Shurtleff College, Ill.; M-Kendree College, Ill. ; Knox 
College, Ill.; Missouri University, Mo.; University of Michigan, Mich. ; Beloit College, Wisconsin ; Iowa University, Iowa. 


“ Professor Loomis’s text-books are distinguished by simplicity, neatness, and accuracy; and are remarkably well adapted for reci- 
tation in schools and colleges. Iam satisfied no books in use, either in America or England, are so well adapted to the circumstances 
and wants of American teachers and pupils.” — W. C. LarraBex, late Professor of Mathematics, Indiana Asbury University. 


A Treatise on Arithmetic, 

Theoretical and Practical. 12mo, 352 pages, sheep extra, 75 

cents. 

This volume explains, in a simple and philosophical manner, the 
theory of all the ordinary operations of Arithmetic, and illustrates 
them by examples sufficiently numerotis to impress them indelibly 
upon the mind of the pupil. It is designed for the use of advanced 
students in our public schools, and furnishes a complete preparation 
for the study of Algebra, as well as for the practical duties of the 
counting-house. 

The answers to about one third of the questions are given in the 
body of the work; but, in order to lead the student to rely upon his 
own judgment, the answers to the remaining questions are purposely 
omitted. For the convenience, however, of such teachers as may 
desire it, there is published a small edition containing all the an- 
swers to the questions. 


Elements of Algebra. 

Designed for the Use of Beginners. Twelfth Edition. 12mo, 

281 pages, sheep extra, 62} cents. 

This volume is intended for the use of students who have just 
completed the study of Arithmetic. It is believed that it will be 
found sufficiently clear and simple to be adapted to the wants of a 
large class of students in our common schools. It explains the 
method of solving equations of the first degree, with one, two, or 
more unknown quantities; the principles of involution and of evo- 
lution; the solution of equations of the second degree; the princi- 
ples of ratio and proportion, with arithmetical and geometrical pro- 
gression. Every principle is illustrated by a copious collection of 
examples; and two hundred miscellaneous problems will be found 
at the close of the book. 

I have used Loomis’s Elements of Algebra in my school for sev- 
eral years, and have found it fitted in a high degree to give the pupil 
a clear and comprehensive knowledge of the elements of the science. 
I believe teachers of Academies and High Schools will find it all 
that they can desire as a text-book on this branch of Mathematics. 
— Professor ALonzo Gray, Brooklyn Heights Seminary. 


A Treatise on Algebra. 
Eighteenth Edition. 8vo, 359 pages, sheep extra, $1. 
This treatise is designed to contain as much of algebra as can be | 
profitably read in the time allotted to this study in most of our col- | 
leges, and those subjects have been selected which are most impor- 
tant in a course of mathematical study. Particular pains have 


been taken to cultivate in the mind of the student a habit of gen- 


eralization, and to lead him to reduce every principle to its most | vious volumes. The portion appropriated to Mensuration, Survey- 


general form. It is believed that, in respect of difficulty, this trea- 
tise need not discourage any youth of fifteen years of age who 
possesses average abilities, while it is designed to form close habits 
of reasoning, and cultivate a truly philosophical spirit in more 
mature minds. In accordance with the expressed wish of many 
teachers, a classified collection of two hundred and fifty problems is 
appended to the last edition of this work. 

Professor Loomis’s Algebra is peculiarly well adapted to the 
wants of students in academies and colleges. The materials are 
well selected and well arranged; the rules and principles are stated 
with clearness and precision, and accompanied with satisfactory 
proofs, illustrations, and examples. — A. D. Sranwey, late Profes- 
sor of Mathematics in Yale College. 


Elements of Geometry and Conic Sections. 
Fifteenth Edition. 8vo, 234 pages, sheep extra, 75 cents. 


The arrangement of the propositions in this treatise is generally 
the same as in Legendre’s Geometry, but the form of the demonstra- 
tions is reduced more nearly to the model of Euclid. The proposi- 
tions are all enunciated in general terms, with the utmost brevity 
which is consistent with clearness. The short treatise on Conic Sec- 
tions appended to this volume is designed particularly for those who 
have not time or inclination for the study of analytical geometry. 
The last edition of this work contains a collection of theorems with- 
out demonstrations, and problems without solutions, for the exercise 
of the pupil. 


Trigonometry and Tables. 

Thirteenth Edition. 8vo, 360 pages, sheep extra, $1.50. The 

Trigonometry and Tables bound separately. The Trigonometry, 

$1; Tables, $1. 

This work contains an exposition of the nature and properties of 
logarithms; the principles of plane trigonometry; the mensuration 
of surfaces and solids; the principles of land surveying, with a full 
description of the instruments employed; fhe elements of naviga- 
tion and of spherical trigonometry. The tables furnish the loga- 
rithms of numbers to 10,000, with the proportional parts for a fifth 
figure in the natural number; logarithmic sines and tangents for 
every ten seconds of the quadrant, with the proportional parts to 
single seconds; natural sines and tangents for every minute of the 
quadrant; a traverse table; a table of meridional parts, &c. The 
last edition of this work contains a collection of one hundred miscel- 
laneous problems at the close of the volume. 

“In this work the principles of trigonometry and its applications 
are discussed with the same clearness that characterizes the pre- 
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LOOMIS’S SERIES OF SCHOOL AND COLLEGE TEXT-BOOKS. 


ing, &c., will especially commend itself to teachers, by the judgment 
exhibited in the extent to which they are carried,.and the practical- 
ly useful character of the matter introduced. What I have particu- 
larly admired in this, as well as the previous volumes, is the con- 
stant recognition of the difficulties, present and prospective, which 


are likely to embarrass the learner, and the skill and tact with | 


which they are removed. The Logarithmic Tables will be found 
unsurpassed in practical convenience by any others of the same ex- 
tent.— Aucustus W. Smitru, LL. D., President of the Wesleyan 
University. 


Loomis’s Trigonometry is sufficiently extensive for collegiate | 


purposes, and is everywhere clear and simple in its statements with- 
out being redundant. The learner will here find what he really 
needs without being distracted by what is superfluous or irrelevant.” 
— A. CaswELL, D.D., Professor of Mathematics and Natural Philos- 
ophy in Brown University. 


Elements of Analytical Geometry, 

and of the Differential and Integral Calculus. 

tion. 8vo, 278 pages, sheep extra, $1.50. 

The first part of this volume treats of the application of algebra to 
geometry, the construction of equations, the properties of a straight 
line, a circle, parabola, ellipse, and hyperbola; the classification of 
algebraic curves, and the more important transcendental curves. 
The second part treats of the differentiation of algebraic functions, 
of Maclaurin’s and Taylor’s Theorems, of maxima and minima, 
transcendental functions, theory of curves and evolutes. The third 
part exhibits the method of obtaining the integrals of a great vari- 
ety of differentials, and their application to the rectification and 
quadrature of curves, and the cubature of solids. All the principles 
are illustrated by an extensive collection of examples, and a classi- 
fied collection of a hundred and fifty problems will be found at the 
close of the volume. The work was prepared to meet the wants of 
the mass of college stydents of average abilities. 

Analytical Geometry is treated amply enough for elementary in- 
struction in the short compass of 112 pages, so that nothing may be 
omitted, and the student can master his text-book as a whole. The 
Calculus is treated in like manner in 167 pages, and the opening 
chapter makes the nature of the art as clear as it can possibly be 
made. We recommend this work, without reserve or limitation, as 
the best text-book on the subject we have yet seen.— Methodist 
Quarterly Review. 

Loomis’s Analytical Geometry and Calculus is the best work on 
that subject for a college course and mathematical schools. It con- 
tains all the important principles and doctrines of the calculus, sim- 
plified and illustrated by well selected problems. — Tuomas E. 
Supter, A. M., Professor of Mathematics in Dickinson College. 

No similar work is at the same time so concise and so compre- 
hensive; so well adapted for a college class, wherein every part can 
be taught in the time prescribed for this department. — I. TowLer, 
Professor of Mathematics in Hobart Free College. 


Introduction to Practical Astronomy. 
With a Collection of Astronomical Tables. 
sheep extra, $1.50. 

This work furnishes a description of the instruments required in 
the outfit of an observatory, as also the methods of employing them, 
and the computations growing out of their use. It treats particu- 
larly of the Transit Instrument and of Graduated Circles; of the 
method of determining time, latitude, and longitude; with the com- 
putation of eclipses and occultations. The work is designed for the 
use of amateur observers, practical surveyors, and engineers, as well 


Eleventh Edi- 


8vo, 497 pages, 


as students who are engaged in a course of training in our colleges. 
The tables which accompany this volume are such as have been 
found most useful in astronomical computations, and to them has 
been added a catalogue of 1500 stars, with the constants required 
for reducing the mean to the apparent places. 

Letters commendatory of this work have been received from G. 
B. Airy, Astronomer Royal of England; from William Whewell, 
D. D., Master of Trinity College, Cambridge, England; from Profes- 
sor J. Challis, Plumian Professor of Astronomy in the University of 
Cambridge, England; from J. C. Adams, late President of the Roy- 
al Astronomical Society; from Augustus De Morgan, Professor of 
Mathematics in University College, London; from M. J. Johnson, 
Director of the Radcliffe Observatory, Oxford, England; from Wil- 
liam Lassell, Astronomer of Liverpool, England; from C. Piazzi 
Smyth, Astronomer Royal for Scotland; from the Earl of Rosse, 
Ireland; from Edward J. Cooper, of Muarkree Castle Observatory 
Ireland; and from numerous astronomers from every part of the 
United States. 

Professor Loomis’s work on Practical Astronomy is likely to be 
extensively useful, as containing the most recent information on the 
subject, and giving the information in such a manner as to make it 
accessible to a large class of readers. I am of opinion that Practi- 
cal Astronomy is a good educational subject even for those who never 
take observations, and that a work like this of Professor Loomis 
should be a text-book in every university. The want of such a 
work has long been felt here, and if my astronomical duties had 
permitted, I should have made an attempt to supply it. It is re- 
markable that in England, where Practical Astronomy is so much 
attended to, no book has been written which is at all adapted to 
making a learner acquainted with the recent improvements and 
actual state of the science. —JAmeEs Plumian Professor 
of Astronomy in the University of Cambridge, England. 


Recent Progress of Astronomy, 

especially in the United States. Revised Edition. 

pages, muslin, $1. 

This volume is designed to exhibit, in a popular form, the most 
important astronomical discoveries of the past ten years. It treats 
particularly of the discovery of the planet Neptune, of the new as- 
teroids, of the new satellite, and the new ring of Saturn, of the 
great comet of 1843, Biela’s comet, Miss Mitchell's comet, &c.; of 
the parallax of fixed stars, motion of the stars, resolution of the 
nebula, &c,; the history of American observatories, determination 
of longitude by the electric telegraph, manufacture of telescopes in 
the United States, &c. The new edition of this work has been 
mostly rewritten and much enlarged, and contains the most impor- 
tant discoveries in Astronomy down to the present time. 


Professor Loomis’s view of the circumstances attending the dis- 
covery of Neptune appears to me the truest and most — that 
I have seen. —J. CHAuuis, Plumian Professor in the University of 
Cambridge, England. 


Elements of Natural Philosophy, 

for the Use of Academies and High Schools. 

12mo, sheep, $1. 

This volume exhibits in a concise form the fundamental principles 
of Natural Philosophy arranged in their natural order, and explained 
in a clear and scientific manner, without requiring a knowledge of 
the mathematics beyond that of the elementary branches. Special 
pains have been taken to make this work both practical and inter- 
esting, by borrowing illustrations from common life, and by explain- 
ing phenomena which are familiar to all, but whose philosophy is 
not generally well understood. The work is illustrated by about 
four hundred wood-cuts. 


12mo, 396 


400 Wood-cuts. 


Published by HARPER & BROTHERS, Franklin Square, N. Y. 


Harver & Broruers will send either of the above works by mail, postage paid (for any distance in the United States under 3,000 


miles), on receipt of the money. 
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MATHEMATI 


By GEORGE R. 


CAL WORKS, 


PERKINS, LL. 


LATE PRINCIPAL AND PROFESSOR OF MATHEMATICS IN THE NORMAL SCHOOL OF THE STATE OF NEW YORK. 


ARITHMETICAL SERIES. 


Perxins’s ARITHMETICAL Series embraces four text-books, 
which cover the whole ground, from the first lesson of the begin- 
ner in counting to the most abstruse and intricate operations 
embraced in the science. Their distinguishing features, as a 
whole, and the points on which their claim to superiority rests, 
are as follows : — 


1. They are complete. Nothing connected with the subject is 
omitted. 

2. Each number follows that which precedes it naturally and 
easily, the step from one to another not being too great for the pupil’s 
comprebension. 

_ 8. They are consistent with each other. The definitions and rules 
in the different numbers are, as far as practicable, in the same 
words, and similar modes of reasoning are employed throughout. 

4. They are philosophically arranged. 

5. They are inductive. General laws are deduced from individ- 
ual cases, 

6. They are practical, constructed with direct reference to the 
wants of the pupil when he shall enter on the actual busiuess of life. 

7. Rules and explanations are given tersely. Their point is not 
lost in a mass of words. 

8. They present an unusually large number of exemples. 

9. The examples, particularly those given first under the rules, do 
not involve tedious operations. 

10. Each rule is illustrated by every variety of example that can 
fall under it. 

11. The examples are so constructed as to require thought on the 
part of the pupil. 

12. A principle once taught is not allowed to be forgotten. In one 
form or other it is made the subject of constant review. 

13. Finally, these Arithmetics teach the shortest, simplest, and 
most easy to be remembered modes of performing the different oper- 
ations of which they treat. 


I. PRIMARY ARITHMETIC. 18mo. 160 pages. Price 
21 cents. — This work presupposes no knowledge of Arithmetic. 
It commences with elementary principles, and lays a sure founda- 
tion for what is to follow. From the four fundamental rules it 
proceeds to Fractions. Next come Decimals and their applica- 
tion to Federal Money. 


Il. ELEMENTARY ARITHMETIC. 16mo. 347 pages. 
Price 42 cents. — From the Primary the pupil proceeds to the Ele- 
mentary, in which it is aimed to discipline the mind, to develop 
the reasoning powers, and to prepare the pupil for the advanced 
departments of Mathematics. In the author’s treatment of Vul- 
gar Fractions, Percentage, and Interest, his new method of find- 
ing the cash balance in Equation of Payments, and his improved 
mode of Extracting the Cube Root, he has certainly made a great 
advance on the other Elementary Arithmetics now before the pub- 
lic. 


Ill PRACTICAL ARITHMETIC. 12mo. 356 pages. 
Price, Cloth, 62 cents, Paper Sides, 50 cents. — This work covers 
nearly the same ground as the Elementary, differing from it prin- 
cipally in presenting a greater number of examples. It may, 
therefore, either follow the Elementary, or be substituted for it. 
No other work offers the scholar such facilities for practice as this, 
no less than 3,926 sums being given. 


KEY TO PRACTICAL ARITHMETIC. 
pages. Cloth. Price 75 cents. 


12mo. 324 


IV. HIGHER ARITHMETIC. 12mo. 3824 pages. Cloth. 
Price 75 cents. — This is intended as a finishing book for those 
who would co 1plete a thorough arithmetical course. It embraces 
all the more abstruse parts of the science, and develops its princi- 
ples to a greater extent than is usual with school-books on this 
| subject. 


PERKINS’S ALGEBRAIC SERIES. 


I. ELEMENTS OF ALGEBRA. 12mo. 244 pages. 


Price 75 cents. — Among the peculiar merits of this work, besides 
| its simplicity, are the conciseness of its rules and definitions ; its 
| close and logical reasoning, which calls the powers of the learner 
| into active exercise ; and the great number and variety of its ex- 
| amples, which afford every opportunity for extended practice. 


| JI. TREATISE ON ALGEBRA: Embracing, besides the 
elementary principles, all the higher parts usually taught in Col- 
| leges ; containing, moreover, the new method of Cubic and higher 
| Equations, as well as the development and application of the 
|more recently discovered Theorem of Sturm. 8vo. Sheep. 420 
|pages. Price $1.50.— What the Elements are to Common 
| Schools, this Treatise is to Academies and Colleges. It will be 
| seen, from the title given above, that it is comprehensive and com- 
plete. 


PERKINS’S GEOMETRICAL SERIES. 


I. ELEMENTS OF GEOMETRY, with Practical Applica- 
tions. 12mo. 320 pages. Price $1.00.—In these Elements it is 
aimed to strip Geometry of its difficulties, and render it an attrac- 
| tive study. This is effected by giving a practical bearing to every 
thing that is taught. The pupil is not allowed to grope in the 
dark, and ask, “ What is the use of these demonstrations?” As 
soon as a principle is explained, it is applied to the practical pur- 
poses of life by means of remarks, suggestions, and questions, 
added in smaller type. This original feature invests Geometry 
with an interest of which its apparently abstract character has 
heretofore deprived it. 


II. PLANE AND SOLID GEOMETRY : to which are 
added, Plane and Spherical Trigonometry and Mensuration, ac- 
companied with all the necessary Logarithmic and Trigonometric 
Tables. Large 8vo. 443 pages. Price $1.50.— This work is 
intended to follow the Elements, and gives an extended course in 
the -higher as well as the more rudimental departments“ of the 
science, adapted for advanced schools and colleges. It is based 
on the admirable work of Vincent, revised by Bourdon, which 
has long been the geometrical standard in the French schools. 
All that is valuable in Vincent has been taken ; but the mathe- 
matical attainments and practical skill of Prof. Perkins are every- 
where exhibited in adapting, modifying, rearranging, and adding. 


PERKINS’S PLANE TRIGONOMETRY, and its applica- 
tion to Mensuration and Land Surveying, accompanied with all the 
necessary Logarithmic and Trigonometric Tables. 8vo. 328 
pages. Sheep. Price $1.50.— This work is remarkable for its 
simplicity, and bears throughout the marks of its practical origin. 
The beginner in the science and the proficient will alike find mat- 
ter of prime value in its pages. The chapters on Land Surveying 
will prove of incalculable assistance to those who intend follow- 
ing this pursuit in life. The necessary Tables are furnished in an 
Appendix. 


D, APPLETON & CO0., 346 & 348 Broadway, New York. 
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THE NATIONAL SERIES OF MATHEMATICS. 


BY CHARLES DAVIES, LL.D., 


PROFESSOR OF MATHEMATICS IN COLUMBIA COLLEGE, N. Y. 


PUBLISHED BY A. S. BARNES & CO., 51 & 53 JOHN STREET, NEW YORK. 


> 


Elementary Course. 
Retail price. 
DAVIES*PRIMARY ARITHMETIC & TABLE BOOK. . $015 
DAVIES’ INTELLECTUAL ARITHMETIC, 
[DAVIES’ FIRST LESSONS IN ARITHMETIC.] . - 020 
DAVIES’ NEW SCHOOL ARITHMETIC. . 045 


KEY TO DAVIES’ NEW SCHOOL ARITHMETIC. . . 045 
DAVIES’ NEW UNIVERSITY ARITHMETIC. . . 075 
KEY TO DAVIES’ NEW UNIVERSITY ARITHMETIC. . 050 
[DAVIES’ GRAMMAR OF ARITHMETIC.] 0380 
DAVIES’ ELEMENTARY ALGEBRA. » O75 


KEY TO DAVIES’ ELEMENTARY ALGEBRA. - « 080 
DAVIES’ ELEMENTARY GEOMETRY & TRIGONOM. . 100 
DAVIES’ PRACTICAL MATHEMATICS. . 100 


on ALGEBRA, by Proressor Davies, entitled 
DAVIES’ 


his Elementary Algebra and Bourdon. It teaches the Science and 
Art of Algebra by a logical arrangement and classification of the 
principles in their natural order, and by illustrating their application 


Especial attention is invited to Dav 


025) 


UNIVERSITY ALGEBRA. 


This work is designed to occupy an intermediate place between | in an extended series of carefully arranged and graded examples. 


Retail price. 

DAVIES’ UNIVERSITY ALGEBRA. . ° . $125 
DAVIES’ BOURDON’S ALGEBRA. 150 

| KEY TO DAVIES’ BOURDON’S ALGEBRA. 150 
| DAVIES’ LEGENDRE'S GEOMETRY. 150 
DAVIES’ ELEMENTS OF SURVEYING. 150 
DAVIES’ ANALYTICAL GEOMETRY. 125 
DAVIES’ DIFFERENTIAL & INTEGRAL CALCULUS 1 25 
DAVIES’ DESCRIPTIVE GEOMETRY. 2 00 
DAVIES’ SHADES, SHADOWS, AND PERSPECTIVE. 2 50 
DAVIES’ LOGIC OF MATHEMATICS. 125 
DAVIES’ MATHEMATICAL DICTIONARY. 250 


A. 8S. Barnes & Co. have the pleasure of announcing, that they have just issued from their press AN ENTIRELY New Work 


It is well adapted for use in High Schools, Academies, and Colleges; 
os work being so divided and arranged that it may be studied in 


parts, or as a whole, forming a full and complete course. 


1Es’ New Series OF ARITHMETICS. 


NATURAL PHILOSOP 


NATURAL PHILOSOPHY. 
PARKER’S JUVENILE PHILOSOPHY. . ._ Price $025 
PARKER’S FIRST LESSONS IN PHILOSOPHY. .  . 0374 
PARKER’S COMPENDIUM OF SCHOOL PHILOSOPHY. 100 

The present edition of Parker’s School Philosophy has been cor- 
rected, enlarged, and improved, and contains all the late discoveries 
and improvements in the science up to the present time. 

It contains engravings of the Boston School set of apparatus; a de- 
scription of the instruments, and an account of many experiments 
which can be performed by means of the apparatus, — and it is pe- 
culiarly adapted to the convenience of study and recitation. 
work is immensely popular, and in very extensive use, more so than* 
any other work of the kind. Jt has been recommended by the Super- | 
intendents of Public Instruction of six States, and is the Standard Teczt- 


Book in all the principal cities of the United States, and throughout 
Canada West. 


HY AND CHEMISTRY. 


PUBLISHED BY A. S. BARNES & CO0., NEW YORK. 


PORTER’S SCHOOL CHEMISTRY. 


TER. Price 50 cts. 


adapted to the simplest apparatus. By Jonn A. Porter, A 


College. Price $1. 


ject and expensive apparatus were not desired, or could not be afforded. 


First Book of Chemistry, and Allied Sciences, including 


an Outline of Agricultural Chemistry. By Pror. Joun A. Por- 


Principles of Chemistry, embracing the most recent diseov- 
eries in the Science, and the Outlines of its application to Agricul- 
ture and the Arts — illustrated by numerous experiments newly 
. M., 
M. D., Professor of Agricultural and Organic Chemistry in Yale 


These works have been prepared expressly for Public and Union Schools, 
The | Academies, and Seminaries, where an extensive course of study on this sub- 


A 


fair, practical knowledge of Chemistry is excee dingly desirable, and almost a, 
| necessity at the present day, but it has “been taught in very few Public or Union 
Schools, owing entirely to the want of suitable text-books adapted to simple 
| apparatus, or such as could be readily obtained. It is confidently believed 
| that these works supply this great want, and will be found in every respect 


| just what is required. Boxes containing all the apparatus and materials 


nec- 


essary to perform all the experiments described in these books, can be ob- 


tained for $8.00, by addressing A. 8. Barnes & Co., New York. 
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WORCESTER’S QUARTO DICTIONARY. 


> 


+ 


PROPOS 


> 


ALS OF 


HICKLING, SWAN AND BREWER, BOSTON, 


FOR PUBLISHING BY SUBSCRIPTION, 


A DICTIONARY OF THE ENGLISH LANGUAGE, 


BY JOSEPH E. WORCESTER, LL. D. 
ONE VOLUME, QUARTO, LIBRARY EDITION. 


WE propose to publish a library edition of WorcEsTER’s QUARTO | 
Dictionary for subscribers. It will be printed on extra fine paper, | 
with large margin, a specimen copy of which may be seen at our | 
counting-room. 

The work is now rapidly approaching completion, and we hope to | 

wblish it in May, 1859. It will be comprised in about eighteen | 
saa pages, and will contain 2 full vocabulary of the words now | 
used in Literature, Art, and Science, t@gether with such local and 
obsolete terms as are likely to be met with in writings that are now 
much read. 

In OxrnoGRArPny the work will represent the best usage both in 
this country and in England. 

The PRONUNCIATION of all the words will be exhibited by a sys- 
tem of notation which will be easily understood; and with regard to 
words of various, doubtful, or disputed pronunciation, the best 
authorities for the different modes will be given. 

In the department of ErymoLoGy this Dictionary will be found to 
be more complete and satisfactory than any other work of the kind, 
giving, in a brief form, the results of the investigations of the best 
writers on this subject. 

The Derrnirions will be fully and accurately discriminated, 
distinguished by numbers, and exemplified, whenever practicable, 
by citations from the best authors. In the selection of examples 
the aim has been to take such as should be valuable for the thought 
or sentiment they express, so that this Dictionary will present, in a 
convenient form for reference, a rich collection of the maxims and 
gems of the language. 

The treatment of SYNoNYMEs will form a very valuable feature of 
the work. Very few, even of the best speakers and writers, become 
so thoroughly masters of their native language as never to experi- 
ence embarrassment in discriminating between several expressions 
nearly related. It is to help in overcoming this difficulty that Dr. 
Worcester has prepared, in connection with those words which 


seem most to require it, a notice of the synonymous terms, show- 


ing, at a glance, the distinctions to be observed in choosing among 
them. 

The grammatical forms and inflections of words will be given 
more fully than ever before in any English Dictionary, and brief 
critical notes on the orthography, the pronunciation, the grammat- 
icai form and construction, and on the peculiar technical, local, pro- 
vincial, and American uses of words, will be found scattered 
throughout the volume. 

The ILLUstrRations by wood-cuts, of which there will be about 
twelve hundred, beautifully executed, will form another novel and 
useful feature of this Dictionary. There are many terms, the ver- 
bal explanation of which, however carefully made, will convey a 
much less correct idea of their meaning than a pictorial representa- 
tion, and accordingly it is proposed to adopt this method of exem- 
plifving the definitions in all such cases as seem to require it. 

Much important and useful matter will be given in the Introduc- 
tion on the following subjects: — The Principles of Pronunciation ; 
Orthography ; English Grammar ; the Origin, Formation, and Ety- 
mology of the English Language ; Archaisms, Provincialisms, and 
Americanisms ; and the Listory of English ; with a 
notice of English Orthoepists, aud a Catalogue of Engli Dicthenaries 
of the various Arts and Sciences, Encyclopedias, &c. 

In an Appendix will be added Walker’s Key to the Pronunciation 
of Classical and Scripture Proper Names, much enlarged and im- 
proved; a Pronouncing Vacalalare of Modern Geographical Names ; 
a Collection of Phrases and Quotations from Foreign Languages ; Ab- 
breviations used in Writing and Printing, &c. 

The price of the library edition, on extra fine paper, will be $7.50, 
which will be the retail price for the common nt ‘Persons sub- 
seribing will therefore secure the library edition at the same price 
that they would be obliged to pay for the common edition after its 
publication. 

Those persons who desire to become subscribers to the work can 
do so by application to the publishers. 


WORCESTER’S SPELLING-BOOK. 


WE ALSO RESPECTFULLY INFORM TEACHERS AND SCHOOL COMMITTEES THAT WE PUBLISH A 


PRONOUNCING SPELLING-BOOK 


OF THE ENGLISH LANGUAGE, 


BY J. E. WORCESTER, LL. D. 


THE orthography and pronunciation of Dr. Worcester’s Diction- | 
aries represent the best usage of the English language. The Spel- 
ling-Book presents the same system, and Teachers throughout the | 
country will welcome its appearance. It is the most accurate, com- 
prehensive, and complete Spelling-Book ever published. Since its | 


publication it has been introduced into use n the Public Schools of 
New York, Boston, Charlestown, Washington, D. C., West Roxbury, 
‘Phomaston, Waldoboro, Wiscasset, Dedham, Fall River, Newport,&c. 

OS> Copies will be furnished by mail for examination, on the re- 
ceipt of 12 cents in postage stamps. 
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ANNOUNCEMENT. 


WE are at present able to announce, that the following Series of Papers and 
Treatises will appear in the Mathematical Monthly. Some of them are already in 
manuscript, others in course of preparation; and all of them will be commenced at 
the earliest practicable date. 


I. A Series of Papers on the Application of the Doctrine of Probabilities to 
Vital Statistics in the Construction of Life and Population Tables, and in the 
Solution of important Monetary and other practical Problems, involving Life Contin- 
gencies. By E. B. Exxiort, Esq. 


II. On the Motions of Fluids and Projectiles relative to the Earth’s Surface. 
Ry Prof. Ferret. 

III. A Series of Papers on the Theory of Least Squares, with Practical Ap- 
plications. By J. E. Hirearp, Esq. 


IV. A Treatise on the Elements of Plane Geometry. By Rev. Tuomas 
Hitt. 


V. A Treatise on Curves of Single Curvature. By Rev. Tuomas Hitt. 


VI. A Series of Notes on the Calculus of Probabilities. By Suton Newcoms, 
Esq. 

VII. A Treatise on Determinants. By James Epwarp O ttver, Esq. 

VIII. A Treatise on Analytic Morphology. By Prof. Bexsamin Perrce. 


IX. Researches in the Mathematical Theory of Music. By Truman Henry 
SaFFrorp, Esq. 

X. A Treatise on One-Plane-Descriptive Geometry. By Wittiam Warson, 
Esq. 


XI. A Treatise on the Calculus of Operations. By Prof. Georce C. Wuir- 
LOCK. 


Besides the above, we have received, either in manuscript or by title, a large 
number of notes and papers upon nearly as large a variety of subjects; so large, 
indeed, that there is not the least doubt about our being able to execute the proposed 
plan of the Monthly in all its details. The only difficulty will be a want of space; 
but this we shall remedy by increasing the number of pages, just as fast as the 
subscription will warrant. To this end, we trust that all interested will take such 
measures as they think best to increase its circulation. : 
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PHILOSOPHICAL 
INSTRUMENTS AND. APPARATUS, 


MANUFACTURED AT 313 WASHINGTON STREET, BOSTON, 


BY E. RITCHIE, 


FOR ILLUSTRATING THE SCIENCES OF 


Pneumatics, Electricity, Chemistry, Optics, Hydrostatics, Hydraulics, 
Steam, Magnetics, Acoustics, Mechanics, Astronomy, Mete- 
orology, &c., with, over 600 pieces; also, Mathe- 
matical and Engineering Instruments. 


Each article is warranted perfect. In designing the form, simplicity, as well as combina- 
tion of parts in the formation of new Instruments, is carefully studied; and to this end 
only two sizes of screw connections are used. 

Ritchie’s Illustrated Catalogue, which will be sent by mail on application, contains cuts 
of over 200 pieces, including his improved Air Pump, Electrical Machine, Ruhmkorff and At- 
wood Apparatus, &c., the University of Mississippi Electrical Machine having two six feet 
diameter plates, and four pairs of rubbers ; also, sets made up to assist purchasers in selecting, 
at prices from $100 to $1,250 per set; and commendatory letters from eminent Physicists 
in various parts of the country who are using his apparatus. 


WILLIAM BOND AND SON, 


17 CONGRESS STREET, BOSTON, 


Chronometer Makers to the Gnited States Government, 


HAVE FOR SALE 


A Complete Assortment of Marine and Sidereal Chronometers, 
ASTRONOMICAL CLOCKS FOR OBSERVATORIES, 


WITH THE MOST APPROVED DESCRIPTION OF COMPENSATING PENDULUMS. 


They also manufacture the Spring GoveRNOR APPARATUS, for recording Astronomical 
Observations by the aid of Electro Magnetism, known as the American Method, and adopted 


at the Washington and Cambridge Observatories in the United States, and Greenwich and 
other Observatories in Europe. 


Astronomical Instruments, Transits, Telescopes, &c., 
Of the usual description. 


Also, those for use at fixed Observatories, of larger dimensions, 
imported to order. 
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